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Changesin Section SF 30

CONTRACTUAL SPECIFICATIONS

1. Section 00100, FAR 52,236-27, Site Invesitgation (Construction) February 1995, the POC is changed from
Jerry Cappadonato Jerry Abernathy. Mr. Abernathy can be reached at (334) 953-7028, 25 LeMay Plaza, South,
Bldg 853, Maxwell AFB, AL 36112.

TECHNICAL SPECIFICATIONS AND DRAWINGS

2. Refer to Specification Section 10520, Fire Extinguishers:

Delete previous specification section and replace with revised specification with addendum changes annotated in
bold lettering.

3. Refer to Specification Section 13920, Fire Pumps

Delete previous specification section and replace with revised specification with addendum changes annotated in
bold lettering.

4. Refer to Specification Section 13930, Wet Pipe Sprinkler System, Fire Protection

Delete previous specification section and replace with revised specification with addendum changes annotated in
bold lettering.

5. Refer to Specification Section 13991, High Expansion Foam (HEF) Fire Protection & Fire Alarm Systems

Delete previous specification section and replace with revised specification with addendum changes annotated in
bold lettering.

6. Refer to Sheet M-F4.01, Detail 01, Fire Protection Bladder Room U106.
Add zone identification tags to fire risers and bladder tanks at grids 4B, 5B and 4C.
7. Refer to Sheet M-F5.01, Detail 02, Aircraft Maintenance Hangar Sprinkler Riser.

Revise fire department connection piping as show to isolate foam systems from fire department connection. Add
basket strainer to foam system riser.

8. Refer to Sheet F-F4.01, Detail 01, Fire Protection Bladder Room F102.
Add zone identification tags to firerisers at grids B4 and C4.
9. Refer to Sheet F-F5.01, Detail 02, Fuel Cell Sprinkler Riser.

Add check valve to sprinkler riser piping as shown to isolate foam system from fire department connection. Add
basket strainer to foam system riser.

10. Refer to Sheet M-S1.01.

The designation WF2 is changed to WF1 on drawing M-S1.01 only.
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Aircraft Maintenance Hangar SAFETY PAYS
Fuel Cell WMai ntenance Hangar Maxwel | AFB, AL
SECTI ON 10520

FI RE EXTI NGUI SHERS

PART 1 GENERAL

1.1 SUBM TTALS
Al submittals classified for Government Approval (G are identified in the
approved submttal register Form 4288. A code following the "G' designation
i ndi cates the approving authority; codes of "RE" for Resident Engineer
approval, "ED' for Engineering approval, and "AE" for Architect-Engi neer
approval. The followi ng shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Fire Extinguishers; G ED

1.2 DELI VERY AND STORAGE
Deliver materials to the site in original seal ed packages or containers
marked with the nane and brand, or trademark of the manufacturer. Protect
from damage from handli ng and constructi on operations before, during, and
after installation. Store materials for door and door frane protection in
a dry environment of approximately 21 degrees C for at |east 48 hours prior
to installation.

PART 2 PRODUCTS

2.1 FI RE EXTI NGUI SHERS

2.1.1 Portabl e Fire Extinguisher

2.1.2 Wheel ed Fire Extingui sher

2.1.3 Pol yester Coated - Red Col or

2.1. 4 Exti ngui shi ng Agents
Cl ass B extinguishing agent.

2.2 PORTABLE FI RE EXTI NGUI SHER

2.2.1 Capacity

*2
The cylinder shall have a capacity of 4.5 kg.

2.2.1.1 Accessori es
Provide cylinder with a pressure gauge, hose.
2.2.1.2 Cl ass Rating

4A 80BC
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2.3 WHEELED FI RE EXTI NGUI SHER
2.3.1 Capacity

The cylinder shall have a capacity of 22.7 kg
2.3.1.1 Accessories

Provi de wheel ed cylinder with a pressure gauge, hose.
2.3.1.2 Cl ass Rating

320 BC

PART 3 EXECUTI ON
*2
Provide fire extinguishers per NFPA 10 and as shown on draw ngs.

-- End of Section --
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Aircraft Maintenance Hangar SAFETY PAYS
Fuel Cell WMai ntenance Hangar Maxwel | AFB, AL

SECTI ON 13920A

FI RE PUMPS

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 193/ A 193M (2001a) Alloy-Steel and Stainless Steel
Bolting Materials for Hi gh-Tenperature
Service

ASTM A 194/ A 194M (2001) Carbon and Alloy Steel Nuts for
Bolts for High-Pressure or Hi gh-Tenperature
Service or Both

ASTM A 449 (2000) Quenched and Tenpered Steel Bolts
and Studs

ASTM A 47/ A 47M (1999) Ferritic Malleable Iron Castings

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot- D pped,

Zi nc- Coat ed, Wl ded and Seani ess

ASTM A 536 (1984; R 1999el) Ductile Iron Castings

ASTM A 563 (2000) Carbon and Alloy Steel Nuts

ASTM A 563M (2000) Carbon and Alloy Steel Nuts (Metric)

ASTM A 795 (2000) Bl ack and Hot-Di pped Zi nc- Coat ed
(Gl vani zed) Wel ded and Seanl ess Steel Pipe
for Fire Protection Use

ASTM B 135 (2000) Seanl ess Brass Tube

ASTM B 135M (1996) Seanl ess Brass Tube (Metric)

ASTM B 42 (1998) Seanl ess Copper Pipe, Standard Sizes

ASTM B 62 (1993) Conposition Bronze or Qunce Met al
Casti ngs

ASTM B 75 (1999) Seanl ess Copper Tube

ASTM B 75M (1999) Seanl ess Copper Tube (Metric)

ASTM B 88 (1999) Seanl ess Copper \Water Tube
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

AWM

AWM

AWNA

AWM

AWM

AWNA

AWM

AWM

AWNA

AWM

B 88M

C 533

D 2000

D 3308

F 436

F 436M

SAFETY PAYS
Maxwel |  AFB, AL
(1999) Seanl ess Copper Water Tube (Metric)

(1995) Calcium Silicate Bl ock and Pi pe
Thermal Insul ation

(1999) Rubber Products in Autonotive
Appl i cations

(1997) PTFE Resin Skived Tape
(2000) Hardened Steel Washers

(1993) Hardened Steel Washers (Metric)

AVERI CAN WATER WORKS ASSOCI ATI ON( AWMA)

B300

B301

C104

C110

Cl11

C151

C500

C606

MO0

(1999) Hypochlorites

(1992; Addenda B30la - 1999) Liquid
Chl ori ne

(1995) Cenent-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

(1998) Ductile-Iron and Gray-lron Fittings,
3 In. Through 48 In. (75 nmthrough 1200
mm), for Water and Ot her Liquids

(2000) Rubber-Gasket Joints for
Ductile-Iron Pressure Pipe and Fittings

(1996) Ductile-Iron Pipe, Centrifugally
Cast, for Water or O her Liquids

(1993; C500a) Metal -Seated Gate Val ves for
Wat er Supply Service

(1997) G ooved and Shoul dered Joints

(1999) Standard Met hods for the Examination
of Water and WAstewat er

(1973) Manual : Water Chlorination
Princi ples and Practices

ASME | NTERNATI ONAL ( ASME)

ASME/ ANSI A13.1

ASME

ASME

ASME

B16. 11

B16. 18

B16. 21

(1996) Schene for the lIdentification of
Pi pi ng SystensRef Title

(1996) Forged Fittings, Socket-Wl ding and
Thr eaded

(1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges
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ASME B16. 22 (1995; B16.22a1998) Wought Copper and
Copper Alloy Solder Joint Pressure Fittings
ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes
ASME B16. 3 (1998) Malleable Iron Threaded Fittings
ASME B16. 39 (1998) Malleable Iron Threaded Pi pe Unions

Cl asses 150, 250, and 300

ASME B16. 5 (1996; B16.5a) Pi pe Flanges and Fl anged
Fittings NPS 1/2 thru NPS 24

ASME B16. 9 (1993) Factory- Made Wought Steel
Buttwel ding Fittings

FACTORY MUTUAL ENGQ NEERI NG AND RESEARCH ( FM
FM P7825a (1998) Approval Guide Fire Protection
FM P7825b (1998) Approval Guide Electrical Equiprent

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMA MG 1 (1998) Mdtors and Generators

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 1963 (1998) Fire Hose Connecti ons
NFPA 20 (1999) Installation of Centrifugal Fire
Punps
NFPA 24 (1995) Installation of Private Fire Service
Mai ns and Their Appurtenances
NFPA 37 (1998) Installation and Use of Stationary
Conmbusti on Engi nes and Gas Tur bi nes
NFPA 70 (2002) National Electrical Code
NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON | N ENG NEERI NG TECHNOLOGJ ES
(NI CET)
NI CET 1014-7 (1995) Program Detail Manual for

Certification in the Field of Fire

Prot ection Engi neering Technology (Field
Code 003) Subfield of Automatic Sprinkler
Syst em Layout

UNDERWRI TERS LABORATORI ES (UL)
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UL 1247 (1995; Rev thru May 1997) Diesel Engines
for Driving Centrifugal Fire Punps

UL 142 (1993; Rev Jul 1998) Steel Aboveground
Tanks for Flamuabl e and Conbusti bl e Li quids

UL 262 (1994; Rev thru Dec 1998) Gate Val ves for
Fire-Protection Service

UL 448 ((1994; Rev thru May 1999) Punps for
Fire-Protection Service

UL 80 (1996) Steel Inside Tanks for G| -Burner
Fuel

U Fire Prot Dr (1999) Fire Protection Equipnent Directory

1.2 GENERAL REQUI REMENTS

Except as nodified in this Section or on the drawi ngs, fire punps shall be
installed in conformance with NFPA 20, including all reconmendations and
advi sory portions, which shall be considered mandatory. All reference to
the authority having jurisdiction shall be interpreted to nean the
Contracting Oficer.

1.3 SEQUENCE OF OPERATI ON
1.3.1 Primary Fire Punp

Primary fire punp shall automatically operate when the pressure drops to 758
kPa . The fire punp shall automatically stop operating when the system
pressure reaches 862 kPa and after the fire punp has operated for the

m ni mum punp run time specified herein.

1.3.2 Pressure Mai nt enance Punp

Pressure nmi nt enance punp shall operate when the system pressure drops to
793 kPa. Punp shall automatically stop when the system pressure reaches
862 kPa and after the punp has operated for the m ni mum punp run time
speci fi ed herein.

1.3.3 Saf ety Requirenents

Coupling, rotating parts, gears, projecting equipnent, etc. shall be fully
encl osed or properly guarded so as to prevent possible injury to persons
that come in close proxinmity of the equipnment. The Contractor shal

conduct testing of the fire punps in a safe manner and ensure that all

equi pnent is safely secured. Hoses and nozzles used to conduct flow tests
shall be in excellent condition and shall be safely anchored and secured to
prevent any m sdirection of the hose streans.

1.4  COORDI NATI ON OF TRADES
Tank supports, piping offsets, fittings, and any other accessories required
shal |l be furnished as specified to provide a conplete installation and to

elimnate interference with other construction

1.5 DELI VERY AND STORAGE
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Al'l equi prent delivered and placed in storage shall be housed with
protection fromthe weat her, excessive hunmidity and tenperature variations,
dirt and dust, or other contaminants. Additionally, all pipes shall be

ei ther capped or plugged until installed.

1.6 FI ELD MEASUREMENTS

After becoming familiar with all details of the work, the Contractor shall
verify all dinmensions in the field, and shall advise the Contracting
O ficer of any di screpancy before perform ng the work.

1.7 SUBM TTALS

Indicate submittal classification in the blank space follow ng the name of
the itemrequiring the submttal by using "G' when the submttal requires
CGovernment approval. Submittals not classified as "G' will show on the
submittal register as "Information Only". For submittals requiring
CGovernment approval, a code of up to three characters should be used
following the "G' designation to indicate the approving authority; codes of
"RE" for Resident Engineer approval, "ED' for Engi neering approval, and
"AE" for Architect-Engineer approval are recomrended. The follow ng shall
be submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Installation Requirenments; G RE

Three copies of the Fire Punp Installation Drawi ngs consi sting of
a detailed plan view, detailed elevations and sections of the punp
room equi pnment and piping, drawn to a scale of not less than 1:20 .
Drawi ngs shall indicate equi pnent, piping, and associ ated punp
equi prent to scale. Al clearance, such as those between piping
and equi pnent; between equi pnrent and walls, ceiling and floors; and
for electrical working distance clearance around all electrical

equi pnent shall be indicated. Draw ngs shall include a | egend
identifying all synbols, nonencl atures, and abbreviations.
Drawi ngs shall indicate a conplete piping and equi prent | ayout

i ncludi ng el evati ons and/ or section views of the foll ow ng:

a. Fire punps, controllers, piping, valves, and associated
equi pnent .

b. Sensing line for each punp including the pressure mai ntenance
punp.

c. Restraint of underground water nmain at entry-and exit-points
to the building including details of pipe clanps, tie rods,
mechani cal retainer glands, and thrust bl ocks.

d. A one-line schematic diagramindicating | ayout and sizes of
al | piping, devices, valves and fittings.

e. A conplete point-to-point connection drawi ng of the punp
power, control and alarmsystens, as well as interior wring
schematics of each controller.

As-Built Drawings; G RE
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As-built drawings, no later than 14 days after conpletion of the
Final Tests. The Fire Punp Installation Drawi ngs shall be updated
to reflect as-built conditions after all related work is conpl eted
and shall be on reproducible full-size nmylar film

SD- 03 Product Data

Fire Pump Installation Related Subnmittals; G RE

Alist of the Fire Punp Installation Related Submittals, no later
than 7 days after the approval of the Fire Protection Speciali st
and the Manufacturer's Representative.
Installation Requirenments; G RE

Manuf acturer's catal og data included with the Fire Punp
Installation Drawi ngs for each separate piece of equi pment proposed

for use in the system Catalog data shall indicate the nane of the
manuf acturer of each item of equipnment, with data annotated to
i ndi cate nodel to be provided. |In addition, a conplete equi prent

list that includes equi prent description, nodel nunmber and quantity
shall be provided. Catalog data for material and equi prent shal
i nclude, but not be limted to, the foll ow ng:

a. Fire punps, drivers and controllers including manufacturer's
certified shop test characteristic curve for each punp. Shop test
curve may be subnmitted after approval of catal og data but shall be
submitted prior to the final tests.

b. Pressure naintenance punp and controller

c. Piping conponents.

d. Valves, including gate, check, globe and relief valves.

e. (auges.

f. Hose valve manifold test header and hose val ves.

g. Flow neter.

h. Restrictive orifice union

i. Associated devices and equi pnent.

Spare Parts; G ED

Spare parts data for each different itemof material and
equi pnment specified. The data shall include a conplete |ist of
parts and supplies, with current unit prices and source of supply,
and a list of parts recommended by the manufacturer to be repl aced
after 1 year and 3 years of service. A list of special tools and
test equi prent required for maintenance and testing of the products
supplied by the Contractor shall be included.

Prelimnary Test; G ED

Proposed procedures for Prelinmnary Tests, at |east 14 days prior
to the proposed start of the tests.
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Proposed date and tinme to begin Prelinmnary Tests, submitted with
the Prelimnary Tests Procedures.

System Di agrams; G ED

Proposed di agranms, at |east 2 weeks prior to start of related
testing. Systemdiagrans that show the | ayout of equipnent,
pi pi ng, and storage units, and typed condensed sequence of
operation, wiring and control diagranms, and operation nmanual s
expl ai ni ng preventative mai nt enance procedures, nethods of checking
the system for normal, safe operation, and procedures for safely
starting and stopping the systemshall be framed under gl ass or
| am nated plastic. After approval, these itens shall be posted
where directed.

Fire Protection Specialist; G ED

The nane and docunentation of certification of the proposed Fire
Protection Specialists, no later than 14 days after the Notice to
Proceed and prior to the submttal of the fire punp installation
dr awi ngs.

Manuf acturer's Representative;, G ED

The nane and docunentation of certification of the proposed
Manuf acturer's Representative, concurrent with subnmittal of the
Fire Protection Specialist Qualifications.

Field Training; G ED

Proposed schedule for field training submtted at |east 14 days
prior to the start of related training.

Fi nal Acceptance Test; G ED
*2

The Contractor shall subnmt the detail ed plans, schedule,
procedure, manpower requirenment, and equi pment necessary for
the final test to the contracting officer 60 days prior to the
final test for approval.

Proposed date and tinme to begin Final Acceptance Test, submitted
with the Final Acceptance Test Procedures. Notification shall be
provided at |east 14 days prior to the proposed start of the test.
Notification shall include a copy of the Contractor's Material &
Test Certificates.

Proposed procedures for Final Acceptance Test, no later than 14
days prior to the proposed start of the tests.

SD-06 Test Reports
*2 Calibration Certificate; G
Al'l testing equi pment shall be calibrated by a certified testing
| aboratory within the 6 nmonth period prior to the test.

Calibration certification shall be provided at the time of testing
for all testing equipnent.
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Prelimnary Test; G ED

Three copies of the conpleted Prelininary Tests Reports, no |ater
that 7 days after the conpletion of the Prelininary Tests. The
Prelimnary Tests Report shall include both the Contractor's
Material and Test Certificate for Underground Piping and the
Contractor's Material and Test Certificate for Aboveground Pi ping.
Al items in the Prelimnary Tests Report shall be signed by the
Fire Protection Specialist and the Manufacturer's Representative.

Fi nal Acceptance Test; G ED

Three copies of the conpleted Final Acceptance Tests Reports, no
|ater that 7 days after the conpletion of the Final Acceptance
Tests. Al items in the Final Acceptance Report shall be signed by
the Fire Protection Specialist and the Manufacturer's
Representative. Test reports in booklet form (each copy furnished
in a properly labeled three ring binder) showing all field tests
and neasurenments taken during the prelinmnary and final testing,
and docunentation that proves conpliance with the specified
performance criteria, upon conpletion of the installation and fina

testing of the installed system Each test report shall indicate
the final position of the controls and pressure switches. The test
reports shall include the description of the hydrostatic test

conducted on the piping and flushing of the suction and discharge
pi ping. A copy of the manufacturer's certified punp curve for each
fire punmp shall be included in the report.

SD-07 Certificates
Fire Protection Specialist; G ED

Concurrent with the Final Acceptance Test Report, certification
by the Fire Protection Specialist that the fire punp installation
is in accordance with the contract requirenents, including signed
approval of the Prelimnary and Final Acceptance Test Reports.

SD-10 Operation and Mai ntenance Data
Fire Punmps; G ED

Si x manual s |isting step-by-step procedures required for system
startup, operation, shutdown, and routine nmintenance, at |east 14
days prior to field training. The manuals shall include the
manuf acturer's name, nodel nunber, parts list, list of parts and
tools that should be kept in stock by the owner for routine
mai nt enance i ncluding the nane of a |ocal supplier, sinplified
Wi ring and controls diagrans, troubl eshooting guide, and
recomended service organi zation (including address and tel ephone
nunber) for each item of equiprment. Each service organi zation
submitted shall be capable of providing 4 hour onsite response to a
service call on an energency basis.

1.8 FI RE PROTECTI ON SPECI ALI ST
*2

Wirk specified in this section shall be performed under the supervision of
and certified by the Fire Protection Specialist. The Fire Protection
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Speci al i st shall be an individual who is a registered professional engineer
and a Full Menber of the Society of Fire Protection Engineers or who is
certified as a Level |V Technician by National Institute for Certification
i n Engi neering Technol ogies (NICET) in the Automatic Sprinkler System
Layout subfield of Fire Protection Engineering Technol ogy in accordance
with NI CET 1014-7. The Fire Protection Specialist shall be regularly
engaged in the design and installation of the type and conplexity of system
specified in the Contract docunents, and shall have served in a simlar
capacity for at least three systens that have performed in the manner
intended for a period of not less than 6 nonths. Prepare detail ed working
drawi ngs that are signed and stanped by a Regi stered Professional Engineer
practicing in the field of Fire Protection Engineering.

1.9 MANUFACTURER S REPRESENTATI VE

Wirk specified in this section shall be performed under the supervision of
and certified by a representative of the fire punp manufacturer. The

Manuf acturer's Representative shall be regularly engaged in the
installation of the type and conplexity of fire punp(s) specified in the
Contract docunments, and shall have served in a sinmlar capacity for at

| east three systens that have perforned in the manner intended for a period
of not less than 6 nonths.

1.10 REGULATCRY REQUI REMENTS

Conpliance with referenced NFPA standards is mandatory. This includes
advi sory provisions listed in the appendi ces of such standards, as though
the word "shall" had been substituted for the word "shoul d* wherever it
appears. In the event of a conflict between specific provisions of this
specification and applicabl e NFPA standards, this specification shal
govern. Reference to "authority having jurisdiction" shall be interpreted
to nean the Contracting Oficer

PART 2 PRODUCTS
2.1 STANDARD PRODUCTS

Mat eri al s and equi pnment shall be standard products of a manufacturer

regul arly engaged in the manufacture of such products and shall essentially
duplicate itenms that have been in satisfactory use for at least 2 years
prior to bid opening.

2.2 NAVEPLATES

Al'l equi prent shall have a naneplate that identifies the manufacturer's
nane, address, type or style, nodel or serial nunber, and catal og nunber.
Punps and notors shall have standard nanepl ates securely affixed in a
conspi cuous place and easy to read. Fire punp shall have nanepl ates and
mar ki ngs in accordance with UL 448. Diesel driver shall have nanepl ate and
mar ki ngs in accordance with UL 1247. Electric notor namepl ates shal
provi de the m ni muminformation required by NFPA 70, Section 430-7

2.3 REQUI REMENTS FOR FI RE PROTECTI ON SERVI CE

Mat eri al s and Equi prent shall have been tested by Underwiters
Laboratories, Inc. and listed in UL Fire Prot Dir or approved by Factory
Mutual and listed in FM P7825a and FM P7825b. \Where the terns "listed" or
"approved" appear in this specification, such shall mean listed in UL Fire
Prot Dir or FM P7825a and FM P7825b
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2.4  UNDERGROUND PI PI NG COVPONENTS
2.4.1 Pi pe and Fittings

Under gr ound pi pi ng and pi pi ng under the building slab shall be ductile iron
with a rated working pressure of 1207 kPa conformng to AWM C151, with
cenment nortar |lining conformng to AWM C104. Piping nore than 1500 nm
outside the building walls shall conply with Section 02510A WATER

DI STRI BUTI ON SYSTEM

2.4.2 Fittings and Gaskets

Fittings shall be ductile iron confornmng to AWM C110. Gaskets shall be
suitable in design and size for the pipe with which such gaskets are to be
used. Gaskets for ductile iron pipe joints shall conformto AWM Cl111.

2.4.3 Val ves and Val ve Boxes

Val ves shall be gate valves conform ng to AWM C500 or UL 262. Valves
shal | have cast-iron body and bronze trim Valve shall open by
count ercl ockwi se rotation. Except for post indicator valves, all underground
val ves shall be provided with an adjustable cast-iron or ductile iron valve
box of a size suitable for the valve on which the box is to be used, but
not less than 133 mm in dianmeter. The box shall be coated w th bitum nous
coating. A cast-iron or ductile-iron cover with the word "WATER' cast on
the cover shall be provided for each box.

2.4.4 Gate Val ve and | ndi cator Posts

Gate val ves for underground installation shall be of the inside screw type
with counterclockw se rotation to open. Were indicating type valves are

shown or required, indicating valves shall be gate valves with an approved
i ndi cator post of a length to pernmit the top of the post to be | ocated 900
mm above fini shed grade. Gate valves and indicator posts shall be listed

in U Fire Prot Dir or FM P7825a and FM P7825b

2.4.5 Buried Uility Warning and ldentification Tape

Det ect abl e al umi num foil plastic-backed tape or detectable magnetic plastic
tape manufactured specifically for warning and identification of buried

pi ping shall be provided for all buried piping. Tape shall be detectable
by an electronic detection instrunent. Tape shall be col or-coded for the
utility involved and inprinted in bold black letters continuously and
repeatedly over the entire tape length. Warning and identification shal

be " CAUTI ON BURI ED WATER PI PI NG BELOW or sinilar wording. Code and
lettering shall be permanent and unaffected by moisture and ot her

subst ances contained in the trench backfill material. Tape shall be buried
at a depth of 300 mm bel ow the top surface of earth or the top surface of

t he subgrade under pavenent.

2.5 ABOVEGROUND Pl PI NG COVPONENTS
2.5.1 Pi pe Sizes 65 mm and Larger
2.5.1.1 Pi pe

Pi pi ng shall be ASTM A 795, Weight O ass STD (Standard), Schedul e 40
(except for Schedule 30 for pipe sizes 200 mm and greater in dianeter),
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Type E or Type S, Grade A; black steel pipe. Steel pipe shall be joined by
means of flanges welded to the pipe or mechani cal grooved joints only.

Pi pi ng shall not be jointed by welding or weld fittings. Suction piping
shal | be gal vani zed on the inside per NFPA 20.

2.5.1.2 Grooved Mechanical Joints and Fittings
Joints and fittings shall be designed for not |ess than 1200 kPa service
and shall be the product of the same manufacturer. Fitting and coupling
houses shall be malleable iron conformng to ASTM A 47/ A 47M G ade 32510;
ductile iron conform ng to ASTM A 536, Grade 65-45-12. Gasket shall be the
flush type that fills the entire cavity between the fitting and the pipe.
Nuts and bolts shall be heat-treated steel conform ng to ASTM A 183 and
shal | be cadnmium plated or zinc el ectropl at ed.

2.5.1.3 Fl anges

Fl anges shall be ASME B16.5, Class 150 fl anges. Flanges shall be provided
at val ves, connections to equi pnent, and where indicated.

2.5.1.4 Gasket s
Gaskets shall be AWM Cl111, cloth inserted red rubber gaskets.
2.5.1.5 Bolts

Bolts shall be ASTM A 449, Type 1. Bolts shall extend no |l ess than three
full threads beyond the nut with bolts tightened to the required torque.

2.5.1.6 Nut s
Nuts shall be ASTM A 193/ A 193M G ade 5.
2.5.1.7 Washer s

Washers shall meet the requirenments of ASTMF 436M. Flat circular washers
shal | be provided under all bolt heads and nuts.

2.5.2 Pi ping Sizes 50 nm and Snal | er
2.5.2.1 Steel Pipe

Steel piping shall be ASTM A 795, Wight Cass STD (Standard), Schedul e 40,
Type E or Type S, Grade A, zinc-coated steel pipe with threaded end
connections. Fittings shall be ASME B16.39, d ass 150, zinc-coated
threaded fittings. Unions shall be ASME B16.39, Cass 150, zinc-coated

uni ons.

2.5.2.2 Copper Tubi ng
Copper tubing shall be ASTM B 88M, Type L or K, soft annealed. Fittings
shal | be ASME B16.26, flared joint fittings. Pipe nipples shall be ASTM B
42 copper pipe with threaded end connecti ons.

2.5.3 Pi pe Hangers and Supports
Pi pe hangers and support shall be UL listed UL Fire Prot Dir or FM approved

FM P7825a and FM P7825b and shall be the adjustable type. Finish of rods,
nuts, washers, hangers, and supports shall be zinc-plated after fabrication

SECTI ON 13920A Page 11



Aircraft Maintenance Hangar SAFETY PAYS
Fuel Cell WMai ntenance Hangar Maxwel | AFB, AL

2.5.4 Val ves

*2
Val ves shall be UL listed UL Fire Prot Dir or FM approved FM P7825a and FM
P7825b for fire protection service. Valves shall have flange or threaded
end connections. Al control valves and gate valves require electronic
tanmper supervision. Switch shall contain two (2) SPDT (Form C) contacts.

2.5.4.1 Gate Val ves and Control Val ves

Gate val ves and control valves shall be outside screw and yoke (O S. &Y.)
type which open by counterclockwi se rotation. Butterfly-type contro
val ves are not permtted.

*22.5.4.2  Tanper Switch - DELETED
2.5.4.3 Check Val ve

Check val ve shall be clear open, swing type check valve with flange or
t hreaded i nspection plate.

2.5.4.4 Rel i ef Val ve

Rel i ef valve shall be pilot operated or spring operated type conformng to
NFPA 20. A neans of detecting water notion in the relief Iines shall be
provi ded where the discharge is not visible within the punp house.

2.5.4.5 Circulating Relief Valve

An adjustable circulating relief valve shall be provided for each fire punp
i n accordance with NFPA 20.

2.5.4.6 Suction Pressure Regul ating Val ve

Suction pressure regul ating val ve shall be FM approved FM P7825a and FM
P7825b. Suction pressure shall be nonitored through a pressure line to the
control ling mechani smof the regulating valve. Valve shall be arranged in
accordance with the nmanufacturer's reconmendati ons.

2.6 FI RE PUWP

Fire punp shall be electric notor driven. Each punp capacity shall be
rated at 141.9 liters per second with a rated net pressure of 862 kPa.

Fire punp shall furnish not |less than 150 percent of rated flow capacity at
not | ess than 65 percent of rated net pressure. Punp shall be centrifuga
hori zontal split case fire punp. Horizontal punp shall be equipped wth
automatic air rel ease devices. The maxi numrated punp speed shall be 2100
rpmwhen driving the punp at rated capacity. Punp shall conformto the
requirenents of UL 448. Fire punp discharge and suction gauges shall be
oil-filled type.

2.7 ELECTRI C MOTOR DRI VER

Mot or shall conformto NEMA MG 1 and be marked as conplying with NEVA
Desi gn B standards. Mdtor wattage shall be of sufficient size so that the
nanepl ate wattage rating will not be exceeded throughout the entire
publ i shed punp characteristic curve. The nmotor and fire punp controller
shall be fully conpatible.
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2.

8 FI RE PUMP CONTRCLLER

Controller shall be the automatic type and UL listed UL Fire Prot Dir or FM
approved FM P7825a and FM P7825b for fire punp service. Punp shall be
arranged for autonmatic start and stop, and nanual push-button stop
Automati ¢ stopping shall be acconplished only after all starting causes
have returned to normal and after a mnimum punp run tine has el apsed.
Controllers shall be conpletely terminally wired, ready for field
connections, and nounted in a NEMA Type 2 drip-proof enclosure arranged so
that controller current carrying parts will not be |l ess than 300 mm above
the floor. Controller shall be provided with voltage surge arresters
installed per NFPA 20. Controller shall be equi pped with a bourdon tube
pressure switch or a solid state pressure switch with independent high and

| ow adj ustnments, automatic starting relay actuated fromnormally closed
contacts, visual alarmlanps and supervisory power light. Controller shal
be equipped with a thernbstat switch with adjustable setting to nonitor the
punp roomtenperature and to provide an al arm when tenperatures falls bel ow
5 degrees C

.8.1 Controller for Electric Mtor Driven Fire Punp

Controller shall be electronic soft start starting type. Controller shal
have a short circuit rating of 18 anps r.ms. symmetrical at 480 volts a.c.
Controller shall nonitor punp running, |oss of a phase or |ine power,
phase reversal, |ow reservoir and punp roomtenperature. Alarns shall be
i ndividually displayed in front of panel by lighting of visual |lanps. Each
|l anp shall be labeled with rigid etched plastic labels. Controller shal
be equipped with termnals for renote nonitoring of punp running, punp
power supply trouble (loss of power or phase and phase reversal), and punp
roomtrouble (punp roomtenperature and | ow reservoir |evel), and for
renote start. Limted service fire punp controllers are not pernmitted,
except for fire punps driven by electric motors rated | ess than 11 kW.
Controller shall be equipped with a 7-day electric pressure recorder with
24-hour spring wound back-up. The pressure recorder shall provide a
readout of the systempressure fromO to 207 Pa , tine, and date.
Controller shall require the punps to run for ten mnutes for punps wth
driver nmotors under 149 kW and for 15 minutes for punps with motors 149 kW
and greater, prior to automatic shutdown. The controller shall be
equi pped with an externally operable isolating switch which manually
operates the notor circuit. Means shall be provided in the controller for
measuring current for all nmotor circuit conductors.

*2

2.

The fire punp starting sequence will begin automatically when:

1. Pump start signal transmitted fromthe foam system control panel from
ei ther buil ding.

2. Drop in systemwater pressure in accordance with NFPA 20.

3. The back-up fire pump shall start 10 seconds on failure of |ead punp.
Only one punp shall be energized at one timne.

9 PRESSURE SENSI NG LI NE
A compl etely separate pressure sensing line shall be provided for each fire

punp and for the jockey punmp. The sensing line shall be arranged in
accordance with Figure A-7-5.2.1. of NFPA 20. The sensing line shall be 15
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mm H58 brass tubing conplying with ASTM B 135M The sensing line shall be
equi pped with two restrictive orifice unions each. Restricted orifice

uni ons shall be ground-face unions with brass restricted di aphragns drilled
for a 2.4 mm. Restricted orifice unions shall be nmounted in the

hori zontal position, not less than 1.5 m apart on the sensing line. Two
test connections shall be provided for each sensing line. Test connections
shal |l consist of two brass 15 nm gl obe val ves and 8 nm gauge connecti on
tee arranged per NFPA 20. One of the test connections shall be equi pped
with a 0 to 1380 kPa water oil-filled gauge. Sensing line shall be
connected to the punp di scharge piping between the di scharge piping contro
val ve and the check val ve

2.10 PRESSURE MAI NTENANCE PUMP

Pressure mai nt enance punp shall be electric notor driven, horizontal shaftor
in-line vertical shaft, centrifugal type with a rated di scharge of 0.63
liters per second at 862 kPa. Pump shall draft fromthe suction supply

side of the suction pipe gate valve of the fire punp and shall discharge
into the systemat the downstream side of the punp di scharge gate val ve.

An approved indicating gate valve of the outside screw and yoke (O S. &Y.)

type shall be provided in the maintenance punp di scharge and suction

piping. Gl-filled water pressure gauge and approved check valve in the

mai nt enance punp di scharge pi ping shall be provided. Check valve shall be

swing type with renovabl e i nspection pl ate.

2.10.1 Pressure Mai ntenance Punp Controller

Pressure mai nt enance punp controller shall be arranged for automatic and
manual starting and stopping and equi pped with a "manual - of f - aut omati c"
switch. The controller shall be conpletely prewired, ready for field
connections, and wall-nounted in a NEMA Type 2 drip-proof enclosure. The
controller shall be equipped with a bourdon tube pressure switch or a solid
state pressure switch with i ndependent high and | ow adjustnments for
automatic starting and stopping. A sensing line shall be provided
connected to the pressure mai ntenance punp di scharge piping between the
control valve and the check valve. The sensing line shall conformto
par agr aph, PRESSURE SENSI NG LI NE. The sensing line shall be conpletely
separate fromthe fire punp sensing lines. An adjustable run timer shal
be provided to prevent frequent starting and stopping of the punp notor.
The run timer shall be set for 2 m nutes.

2.11 SURGE ARRESTER

*2
Provide surge arresters to noderate the potentially destructive effects of
pressure surges or water hamer due to punp starting and stopping and val ve
openi ng and cl osing. These hydropneumati c devi ces absorb pressure surges
into a systemin a controlled fashion. Surge arresters are installed on
the system side of the fire punp discharge check valve and as close to the
val ve as possible. At least one arrester for fire protection piping, with
a volune of not less than 378.4 liters and a rated working pressure not
| ess than 1724 kPa. Provide each arrester with an indicating valve to
isolate it fromthe system Supervision is not required. Because of the
compl ex effects of systemvariables on satisfactory performance, the
manuf act urer shoul d engi neer each surge arrester installation

2.12 JO NTS AND FI TTI NGS FOR COPPER TUBE

W ought copper and bronze sol der-joint pressure fittings shall conformto
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ASME B16.22 and ASTM B 75M . Cast copper alloy solder-joint pressure
fittings shall conformto ASME B16.18. Cast copper alloy fittings for
flared copper tube shall conformto ASME B16.26 and ASTM B 62. Brass or
bronze adapters for brazed tubing may be used for connecting tubing to
flanges and to threaded ends of valves and equi pnent. Extracted brazed tee
joints produced with an acceptable tool and installed as recommended by the
manuf acturer may be used. G ooved nechanical joints and fittings shall be
designed for not |ess than 862 kPa service and shall be the product of the
same manufacturer. Gooved fitting and nechani cal coupling housing shal

be ductile iron conform ng to ASTM A 536. Gaskets for use in grooved
joints shall be nolded synthetic polymer of pressure responsive design and
shall conformto ASTM D 2000 for circulating mediumup to 110 degrees C .
Grooved joints shall conformto AWM C606 Coupling nuts and bolts for use
in grooved joints shall be steel and shall conformto ASTM A 183.

2.13 PUVMP BASE PLATE AND PAD

A common base plate shall be provided for each horizontal -shaft fire punp
for mounting punp and driver unit. The base plate shall be constructed of
cast iron with raised |ip tapped for drainage or wel ded steel shapes with
sui tabl e drai nage. Each base plate for the horizontal fire punps shall be
provided with a 25 mm gal vani zed steel drain line piped to the nearest
floor drain. For vertical shaft punps, punp head shall be provided with a
cast-iron base plate and shall serve as the sole plate for nounting the

di scharge head assenbly. Punp units and bases shall be nounted on a raised
100 mmreinforced concrete pad that is an integral part of the reinforced
concrete floor.

2.14 HOSE VALVE MANI FOLD TEST HEADER

Hose val ve test header shall be connected by ASME B16.5, Cass 150 fl ange
inlet connection. Hose valves shall be UL listed UL Fire Prot Dir or FM
approved FM P7825a and FM P7825b bronze hose gate valves with 65 mm

Ameri can National Fire Hose Connection Screw Standard Threads (NH) per NFPA
1963. The nunber of valves shall be per NFPA 20. Each hose valve shall be
equi pped with a cap and chain, and |ocated no nore than 900 mm and no | ess
than 600 mm above grade.

2.15 FLOW METER

Meter shall be UL listed UL Fire Prot Dir or FM approved FM P7825a and FM
P7825bas flow neters for fire punp installation with direct flow readout
device. Flow neter shall be capable of netering any waterfl ow quantities

bet ween 50 percent and 150 percent of the rated flow of the punps. The

flow meter shall be arranged in accordance with Figure A-2-14.2.1 of NFPA 20.
The neter throttle valve and the neter control valves shall be O S &Y

val ves. Automatic air release shall be provided if flow neter test

di scharge is piped to the punp suction and forns a cl osed-1oop neter
arrangenent as defined in Figure A-2-14.2.1 of NFPA 20.

2.16 Pl PE SLEEVE

A pipe sleeve shall be provided at each | ocation where piping passes
through walls, ceilings, roofs, and floors, including pipe entering
buildings fromthe exterior. Sleeves shall be grouted in position during
construction. Sleeve shall be of sufficient length to pass through the
entire thickness of the wall, ceilings, roofs and floors. The space
between the exterior surface of the pipe and the interior surface of the
sl eeve shall be firmy packed with m neral wool insulation and caul k at
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both ends with plastic waterproof cenent which will dry to a firm but
pliable mass, or with a segnented el astoneric seal. Were pipes pass
through fire walls or fire floors, a fire seal shall be provided between
the pipe and the sleeve in accordance with Section 07840A FlI RESTOPPI NG

Sl eeves in masonry and concrete walls, ceiling, roofs and floors shall be
hot - di p gal vani zed steel, ductile-iron, or cast-iron. Qher sleeves shal
be gal vani zed steel sheet pipe not |less than 4.4 kg per square neter

2.17 ESCUTCHEON (WALL) PLATES

Escut cheon pl ates shall be one-piece or split-hinge type netal plates and
shal | be provided for piping passing through floors, walls, and ceiling in
exposed areas. |In finished areas, plates shall be polished stainless stee
or chromumplated finish on copper alloy. |In unfinished areas, plates
shal | have painted finish. Plates shall be secured in position

2.18 DI SI NFECTI NG MATERI ALS
2.18.1 Li quid Chlorine
Liquid chlorine shall conformto AWM B301
2.18.2 Hypochl ori tes
Cal ci um hypochl orite and sodi um hypochlorite shall conformto AWM B300.
2.19 PRESSURE GAUGES

*2
Provide liquid filled 90 mm face gauges with a range to provide an accurate
reading with 1%

PART 3 EXECUTI ON
3.1 FI RE PUVP | NSTALLATI ON RELATED SUBM TTALS

The Fire Protection Specialist shall prepare a list of the submttals from
the Contract Submittal Register that relate to the successful installation
the fire punp(s). The submittals identified on this Iist shall be
acconpani ed by a letter of approval signed and dated by the Fire Protection
Speci al i st when submitted to the Governnent.

3.2 I NSPECTI ON BY FI RE PROTECTI ON SPECI ALI ST

The Fire Protection Specialist shall inspect the fire punp installation
periodically assure that the installation conforns to the contract
requirenents. The Fire Protection Specialist shall performa thorough
i nspection of the fire punp installation, including visual observation of
the punp while running shall be conducted. There shall be no excessive
vi bration, |eaks (oil or water), unusual noises, overheating, or other
potential problens. Inspection shall include piping and equi pnent
cl earance, access, supports, and guards. Any discrepancy shall be brought
to the attention of the Contracting Officer in witing, no later than three
wor ki ng days after the discrepancy is discovered. The Fire Protection
Specialist shall witness the prelimnary and final acceptance tests and,
after conpletion of the inspections and a successful final acceptance test,
shall sign test results and certify in witing that the installation the
fire punp installation is in accordance with the contract requirenments
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3.3 | NSTALLATI ON REQUI REMENTS

Installation, worknmanship, fabrication, assenbly, erection, exam nation,

i nspection and testing shall be in accordance NFPA 20, except as nodified
herein. |In addition, the fire punp and engine shall be installed in
accordance with the witten instructions of the manufacturer

3.4 Pl PE AND FI TTI NGS

Pi pi ng shall be inspected, tested and approved before burying, covering, or
concealing. Fittings shall be provided for changes in direction of piping
and for all connections. Changes in piping sizes shall be nmade using
tapered reducing pipe fittings. Bushings shall not be used.

3.4.1 C eani ng of Pi ping

Interior and ends of piping shall be clean and free of any water or foreign
material. Piping shall be kept clean during installation by nmeans of plugs
or other approved nethods. Wen work is not in progress, open ends of the
pi ping shall be securely closed so that no water or foreign matter will
enter the pipes or fittings. Piping shall be inspected before placing in
posi ti on.

3.4.2 Threaded Connections
Joi nting conpound for pipe threads shall be pol ytetrafl uoroethyl ene (PTFE)
pi pe thread tape confornmng to ASTM D 3308 and shall be applied to nale
threads only. Exposed ferrous pipe threads shall be provided with one coat
of zinc nolybdate primer applied to a minimumof dry filmthickness of
0.025 mm .

3.4.3 Pi pe Hangers and Supports

Addi ti onal hangers and supports shall be provided for concentrated | oads in
aboveground piping, such as for valves and risers.

3.4.3.1 Vertical Piping

Pi pi ng shall be supported at each floor, at not nmore than 3 neters
i nterval s.

3.4.3.2 Hori zontal Piping
Hori zontal piping supports shall be spaced as foll ows:

MAXI MUM SPACI NG ( METERS)

Nomi nal 25 and 32 40 50 65 80 90 100 125 150+
Pi pe Under

Size (M)

Copper 1.8 2 2.4
Tube

St eel 2 2.4 2.7 3 3.3 3.6 3.9 4.2 4.8 5.0

Pi pe
3.4. 4 Under ground Pi pi ng
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Installation of underground piping and fittings shall conformto NFPA 24.
Joints shall be anchored in accordance with NFPA 24. Concrete thrust bl ock
shal | be provided at el bow where pipe turns up towards floor, and the pipe
riser shall be restrained with steel rods fromthe el bow to the flange
above the floor. After installation per NFPA 24, rods and nuts shall be

t horoughly cl eaned and coated with asphalt or other corrosion-retard

mat eri al approved by the Contracting Officer. M ninumdepth of cover shal
be 900 nmm .

3.4.5 Grooved Mechani cal Joint

Grooves shall be prepared according to the coupi ng manufacturer's
instructions. Gooved fittings, couplings, and grooving tools shall be
products of the same manufacturer. Pipe and groove di nensions shall conply
with the tol erances specified by the coupling manufacturer. The dianeter
of grooves made in the field shall be neasured using a "go/no-go" gauge,
vernier or dial caliper, narrowland mcroneter, or other nethod
specifically approved by the coupling manufacturer for the intended
application. G oove width and di mension of groove fromend of pipe shal

be measured for each change in grooving tool setup to verify conpliance

wi th coupling manufacturer's tolerances. G ooved joints shall not be used
in conceal ed | ocations, such as behind solid walls or ceilings, unless an
access panel is shown on the drawi ngs for servicing or adjusting the joint.

3.5 ELECTRI CAL WORK

El ectric notor and controls shall be in accordance with NFPA 20 and NFPA 70,
unl ess nore stringent requirements are specified herein or are indicated on
the drawings. Electrical wiring and associ ated equi pnent shall be provided
in accordance with NFPA 20 and Section 16415A ELECTRI CAL WORK, | NTERI OR

3.6 Pl PE COLOR AND MARKI NG

Paint all exposed interior piping (color will be the sane as the walls and
or ceiling, or a conplenmenting color). Do not paint exposed interior fire
protection piping red. Exposed piping in the fire protection equi pnent
room and nechani cal roons may be | eft unpainted. Stainless steel piping
may be cl eaned and | eft unpai nted.

Mark all exposed interior piping, at 8-neter intervals, with plastic

wr apar ound-type pipe |abels conform ng to ASME/ ANSI Al13.1 indicating the
type of fluid carried and direction of flow Labels are not required on
sprinkl er system branch |lines and pipes less than 51 mllineters in nonina
size. The follow ng | egends are required:

Fire Protection Water - Used on dedi cated potabl e and non-potable fire
protection water supply lines.

Foam Concentrate - Used on hi gh expansi on foam concentrate |i nes.

Fire Sprinkler or Sprinkler Fire - Used on standard water-only sprinkler
systens.

H gh Expansi on Foam - Used on |ines supplying | owlevel high-expansion
f oam generators

3.7 FLUSHI NG
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The fire punp suction and di scharge piping shall be flushed at 120 percent
of rated capacity of each punp. Where the punp installation consists of
nmore than one punp, the flushing shall be the total quantity of water
flowi ng when all punps are discharging at 120 percent of their rated
capacities. The new punps nmay be used to attain the required flushing

vol unme. Flushing operations shall continue until water is clear, but not
| ess than 10 m nutes. The Contractor shall submt a signed and dated
flushing certificate before requesting field testing.

3.8 FI ELD TESTS
3.8.1 Hydrostatic Test

Pi pi ng shall be hydrostatically tested at 1551 kPa for a period of 2-hours,
or at |east 345 kPa in excess of the maxi mum pressure, when the nmaxi mum
pressure in the systemis in excess of 1207 kPa

3.8.2 Prelimnary Test

The Fire Protection Specialist shall take all readi ngs and neasurenents.
The Manufacturer's Representative, a representative of the fire punp
controll er manufacturer, and a representative of the diesel engine
manuf act urer (when supplied) shall witness the conplete operational testing
of the fire punp and drivers. The fire punp controller nmanufacturer's
representative and the diesel engine manufacturer's representative shal
each be an experienced technician enployed by the respective nanufacturers
and capabl e of denonstrating operation of all features of respective
components including trouble alarnms and operating features. Fire punps,
drivers and equi pnent shall be thoroughly inspected and tested to insure
that the systemis correct, conplete, and ready for operation. Tests shal
ensure that punps are operating at rated capacity, pressure and speed.
Tests shall include manual starting and running to ensure proper operation
and to detect | eakage or other abnormal conditions, flow testing, automatic
start testing, testing of automatic settings, sequence of operation check,
test of required accessories; test of punp alarns devices and supervisory
signals, test of punp cooling, operational test of relief valves, and test
of automatic power transfer, if provided. Punps shall run w thout abnornal
noi se, vibration or heating. |f any conponent or systemwas found to be
defective, inoperative, or not in conpliance with the contract requiremnments
during the tests and inspection, the corrections shall be nmade and the
entire prelimnary test shall be repeated.

3.8.3 Fi nal Acceptance Test

The Fire Protection Specialist shall take all readings and neasurenents.
The Manufacturer's Representative, the fire punp controller manufacturer's
representative, and the diesel engine manufacturer's representative (when
supplied) shall also witness for the final tests. The Contractor shall be
responsi bl e for repairing any damage caused by hose streans or other
aspects of the test. The final acceptance test shall include the follow ng:

3.8.3.1 Fl ow Tests

Fl ow tests using the test header, hoses and pl aypi pe nozzl es shall be
conducted. Flow tests shall be perforned at churn (no flow), 75, 100, 125
and 150 percent capacity for each punp and at full capacity of the punp
installation. Flowreadings shall be taken from each nozzle by neans of a
calibrated pitot tube with gauge or other approved neasuring equi pnent.
Rpm suction pressure and di scharge pressure readi ng shall be taken as part
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of each flow test. Voltage and anpere readings shall taken on each phase
as part of each flow test for electric-notor driven punps.

3.8.3.2 Starting Tests

Punps shall be tested for automatic starting and sequential starting.
Setting of the pressure switches shall be tested when punps are operated by
pressure drop. Tests may be perforned by operating the test connection on
the pressure sensing lines. As a mnimm each punp shall be started
automatically 10 tines and nmanually 10 tinmes, in accordance with NFPA 20.
Tests of engine-driven punps shall be divided equally between both set of
batteries. The fire punps shall be operated for a period of a |least 10

m nutes for each of the starts; except that electric notors over 149 kW
shal | be operated for at |east 15 minutes and shall not be started nore
than 2 times in 10 hours. Pressure settings that include automatic
starting and stopping of the fire punp(s) shall be indicated on an etched
pl astic placard, attached to the correspondi ng punp controller.

3.8.3.3 Battery Changeover

Di esel driven fire punps shall be tested for automatic battery changeover
in event of failure of initial battery units.

3.8.3.4 Al ar s
Al'l punp alarns, both | ocal and renote, shall be tested.
3.8.3.5 M scel | aneous

Val ve tanper switches shall be tested. Pressure recorder operation relief
val ve settings, valve operations, operation and accuracy of neters and
gauges, and ot her accessory devices shall be verified.

3.8.4 Correction of Deficiencies

I f equi pnent was found to be defective or non-conpliant with contract
requirenents, the Contractor shall perforned corrective actions and repeat
the tests. Tests shall be conducted and repeated if necessary until the
system has been denonstrated to conply with all contract requirenents

3.8.5 Test Equi prent

The Contractor shall provide all equi pnent and instrunents necessary to
conduct a conplete final test, including 65 nmdianeter hoses, playpipe
nozzl es, pitot tube gauges, portable digital tachonmeter, voltage and anpere
meters, and calibrated oil-filled water pressure gauges. The Contractor
shal | provide all necessary supports to safely secure hoses and nozzles
during the test. The Government will furnish water for the tests.

3.8.6 Test Docunentation

The Manufacturer's Representative shall supply a copy of the nmanufacturer's
certified curve for each fire punp at the time of the test. The Fire
Protection Specialist shall record all test results and plot curve of each
punp performance during the test. Conplete punp acceptance test data of
each fire punp shall be recorded. The punp acceptance test data shall be
on forns that give the detail punp information such as that which is
indicated in Figure A-11-2.6.3(f) of NFPA 20. All test data records shal
be submitted in a three ring binder.
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3.9 DI SI NFECTI ON

After all system conponents are installed including punps, piping, and

ot her associated work, and all hydrostatic test(s) are successfully

conpl eted, thoroughly flush the punps and all piping to be disinfected with
potable water until there is no visible sign of dirt or other residue. and
hydrostatic test are successfully conpleted, each portion of the piping
specified in this Section systemto be disinfected shall be thoroughly
flushed with potable water until all entrained dirt and other foreign

mat eri al s have been renoved before introducing chlorinating material. The
chlorinating material shall be hypochlorites or liquid chlorine. Wter

chl orination procedure shall be in accordance with AWM M0. The
chlorinating material shall be fed into the sprinkler piping at a constant
rate of 50 parts per mllion (ppm. A properly adjusted hypochlorite
solution injected into the systemwi th a hypochlorinator, or liquid
chlorine injected into the systemthrough a solution-fed chlorinator and
booster punp shall be used. Chlorination application shall continue unti
the entire systemif filled. The water shall remain in the systemfor a

m ni mum of 24 hours. Each valve in the systemshall be opened and cl osed
several times to ensure its proper disinfection. Follow ng the 24-hour
period, no less than 25 ppm chl orine residual shall remain in the system
The system shall then be flushed with clean water until the residua
chlorine is reduced to |l ess than one part per mllion. Sanples of water in
di sinfected containers for bacterial exanm nation will be taken from severa
system | ocations which are approved by the Contracting O ficer. Sanples
shall be tested for total coliformorganisms (coliformbacteria, feca
coliform streptococcal, and other bacteria) in accordance w th AWM BEWNV
The testing nethod shall be either the multiple-tube fernentation technique
or the menbrane-filter technique. The disinfection shall be repeated unti
tests indicate the absence of coliformorgani sns (zero nean coliform
density per 100 milliliters) in the sanples for at least 2 full days. The
systemw || not be accepted until satisfactory bacteriol ogical results have
been obt ai ned.

3.10 FI ELD TRAI NI NG

The Fire Protection Specialist and the Manufacturer's Representative shal
conduct a training course for operating and mai nt enance personnel as
designated by the Contracting Oficer. Training shall be provided for a
period of 8 hours of normal working tine and shall start after the fire
punp installation is functionally conplete but prior to the start tests
specified herein. The field instruction shall cover all of the itens
contained in the approved Qperating and Mai ntenance | nstructions.

-- End of Section --
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SECTI ON 13930A

VET Pl PE SPRI NKLER SYSTEM FI RE PROTECTI ON

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ASME | NTERNATI ONAL ( ASME)

ASME/ ANSI Al13. 1 (1996) Schene for the lIdentification of
Pi pi ng SystensRef Title

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 135 (2001) Electric-Resistance-Wl ded Steel Pipe

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 193/ A 193M (2001a) Alloy-Steel and Stainless Steel
Bolting Materials for Hi gh-Tenperature
Service

ASTM A 449 (2000) Quenched and Tenpered Steel Bolts
and Studs

ASTM A 47/ A 47M (1999) Ferritic Malleable Iron Castings

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot-D pped,
Zi nc- Coated, Wl ded and Seamnl ess

ASTM A 536 (1984; R 1999el) Ductile Iron Castings

ASTM A 563 (2000) Carbon and Alloy Steel Nuts

ASTM A 563M (2000) Carbon and Alloy Steel Nuts (Metric)

ASTM A 795 (2000) Bl ack and Hot-Di pped Zi nc- Coat ed

(Gal vani zed) Wl ded and Seamnl ess Steel Pipe
for Fire Protection Use

ASTM B 62 (1993) Conposition Bronze or Qunce Metal
Casti ngs

ASTM B 75 (1999) Seanl ess Copper Tube

ASTM B 75M (1999) Seanl ess Copper Tube (Metric)

ASTM B 88 (1999) Seanl ess Copper Water Tube

ASTM B 88M (1999) Seanl ess Copper Water Tube (Metric)
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ASTM

ASTM

ASTM

ASTM

ASSE

AWM

AWM

AWNA

AWM

AWM

AWNA

AWM

AWNA

AWM

AWNA

ASME

ASME

ASME

D 2000

F 436
F 436M

F 442/ F 442M

SAFETY PAYS
Maxwel | AFB, AL

(1999) Rubber Products in Autonotive
Appl i cations

(2000) Hardened Steel Washers
(1993) Hardened Steel Washers (Metric)

(1999) Chlorinated Pol y(Vinyl Chloride)
(CPVC) Plastic Pipe (SDR-PR)

AVERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

1015

(1999) Doubl e Check Backfl ow Prevention
Assenbl y

AVERI CAN WATER WORKS ASSOCI ATI ON( AWMA)

B300

B301

C104

C110

Cl11

C151

C203

C606

MO

(1999) Hypochlorites

(1992; Addenda B30la - 1999) Liquid
Chl ori ne

(1995) Cenent-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

(1998) Ductile-Iron and Gray-lron Fittings,
3 In. Through 48 In. (75 nmthrough 1200
mm), for Water and Ot her Liquids

(2000) Rubber-Gasket Joints for
Ductile-Iron Pressure Pipe and Fittings

(1996) Ductile-Iron Pipe, Centrifugally
Cast, for Water or O her Liquids

(1997; Addenda C203a - 1999) Coal - Tar
Protective Coatings and Linings for Stee
Water Pipelines - Enanel and Tape -

Hot - Appl i ed

(1997) G ooved and Shoul dered Joints

(1999) Standard Met hods for the Examination
of Water and Wast ewat er

(1973) Manual : Water Chlorination
Princi ples and Practices

ASME | NTERNATI ONAL ( ASME)

B16. 1

B16. 11

B16. 18

(1998) Cast Iron Pipe Flanges and Fl anged
Fittings

(1996) Forged Fittings, Socket-Wl ding and
Thr eaded

(1984; R 1994) Cast Copper Alloy Sol der
Joint Pressure Fittings
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ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
FI anges
ASME B16. 22 (1995; B16.22a1998) Wought Copper and
Copper Alloy Solder Joint Pressure Fittings
ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes
ASME B16. 3 (1998) Malleable Iron Threaded Fittings
ASME B16. 4 (1998) Gray Iron Threaded Fittings
ASME B16. 9 (1993) Factory- Made Wought Stee
Buttwel ding Fittings
ASME B18.2.1 (1996) Square and Hex Bolts and Screws
(I'nch Series)
ASME B18. 2.2 (1987; R 1993) Square and Hex Nuts (Inch
Seri es)

FACTORY MUTUAL ENGQ NEERI NG AND RESEARCH (FM
FM P7825a (1998) Approval Guide Fire Protection
FM P7825b (1998) Approval Guide Electrical Equiprent

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP-71 (1997) Gray Iron Swi ng Check Val ves,
FIl anges and Threaded Ends

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 13 (1999) Installation of Sprinkler Systens
NFPA 13R (1999) Installation of Sprinkler Systems in

Resi dential Cccupancies Up to and Incl uding
Four Stories in Height

NFPA 1963 (1998) Fire Hose Connecti ons
NFPA 230 (1999) Fire Protection of Storage
NFPA 24 (1995) Installation of Private Fire Service

Mai ns and Their Appurtenances

NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON | N ENG NEERI NG TECHNOLOGI ES
(NI CET)

NI CET 1014-7 (1995) Program Detail Manual for
Certification in the Field of Fire
Prot ection Engi neering Technology (Field
Code 003) Subfield of Automatic Sprinkler
Syst em Layout

UNDERWRI TERS LABORATORI ES (UL)
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UL 668 (1995; Rev thru Dec 1998) Hose Val ves for
Fire Protection Service
UL Bld Mat Dir (1999) Building Materials Directory
UL Fire Prot Dr (1999) Fire Protection Equi pnent Directory

1

.2 GENERAL REQUI REMENTS

Wet pi pe sprinkler systemshall be provided in all areas of the building.
The sprinkler systemshall provide fire sprinkler protection for the entire
area. Except as nodified herein, the systemshall be designed and
installed in accordance with NFPA 13. Rack sprinklers shall be in
accordance with NFPA 230. Pipe sizes which are not indicated on draw ngs
shal | be determ ned by hydraulic calculation. The Contractor shall design
any portions of the sprinkler systemthat are not indicated on the draw ngs
including locating sprinklers, piping and equi prent, and size piping and
equi pnent when this information is not indicated on the drawings or is not
speci fied herein. The design of the sprinkler systemshall be based on
hydraul i ¢ cal cul ati ons, and the other provisions specified herein.

2.1 Hydraul i ¢ Design

*2

The system shall be hydraulically designed to discharge a mni mumdensity
as indicated on the drawi ngs. The m ni mum pi pe size for branch lines in
gri dded systens shall be 32 mm. Hydraulic calculations shall be in
accordance with the Area/Density Method of NFPA 13. Water velocity in the
pi ping shall not exceed 6 ms. Ensure underground mains are adequately
sized so that maxi mum fl ow vel ocity does not exceed 3 neters per second.

.2.1.1 Basis for Cal cul ati ons

The design of the system shall be based upon a water supply with a static
pressure of 1254 kPa, and a flow of 9462.5 Lpm at a residual pressure of
896 kPa. Water supply shall be presuned available at the fire punp.
Hydraul i c cal cul ati ons shall be based upon the Hazen-WIllianms fornmula with
a "C' value of 120 for steel piping, 150 for copper tubing, 140 for new
cement-lined ductile-iron piping. Hydraulic cal culations shall be based on
operation of the fire punp(s) provided in Section 13920A FI RE PUWPS

. 2.2 Spri nkl er Spaci ng

Sprinklers shall be uniformy spaced on branch Iines. Maxi num spaci ng per
sprinkl er shall not exceed 12.1 square mneters.

.3 COORDI NATI ON OF TRADES

Pi ping offsets, fittings, and any other accessories required shall be
furni shed as required to provide a conplete installation and to eliminate
interference with other construction. Sprinkler shall be installed over
and under ducts, piping and platforns when such equi pnent can negatively
effect or disrupt the sprinkler discharge pattern and coverage.

.4 DELI VERY AND STORAGE

Al'l equi prent delivered and placed in storage shall be housed in a manner
to preclude any damage fromthe weather, hum dity and tenperature
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*2

variations, dirt and dust, or other contaminants. Additionally, all pipes
shal | either be capped or plugged until install ed.

.5 FI ELD MEASUREMENTS

The Contractor shall becone famliar with all details of the work, verify
all dinensions in the field, and shall advise the Contracting Oficer of
any di screpancy before perform ng the work.

.6 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Sprinkl er System Shop Drawi ngs; G ED .
Three copies of the Sprinkler System Shop Drawi ngs, no |later than
21 days prior to the start of sprinkler systeminstallation. The

Sprinkl er System Shop Drawi ngs shall conformto the requirenents
establ i shed for working plans as prescribed in NFPA 13. Draw ngs

shal | include plan and el evation views denonstrating that the
equipment will fit the allotted spaces with cl earance for
installation and mai nt enance. Each set of drawi ngs shall include

the foll ow ng:

a. Descriptive index of drawings in the submittal wth
drawi ngs listed in sequence by drawi ng nunber. A |egend
i dentifying device synbols, nonmenclature, and conventions used.

b. Floor plans drawn to a scale not |less than 1: 100 which
clearly show |l ocations of sprinklers, risers, pipe hangers, seisnic
separation assenblies, sway bracing, inspector's test connections,
drains, and other applicable details necessary to clearly describe
t he proposed arrangenment. Each type of fitting used and the
| ocati ons of bushings, reducing couplings, and wel ded joints shal
be i ndi cat ed.

c. Actual center-to-center dinensions between sprinklers on
branch |ines and between branch lines; fromend sprinklers to
adj acent walls; fromwalls to branch lines; from sprinkler feed
mai ns, cross-mains and branch lines to finished floor and roof or
ceiling. A detail shall show the dinension fromthe sprinkler and
sprinkler deflector to the ceiling in finished areas.

d. Longitudinal and transverse buil ding sections show ng
typi cal branch line and cross-main pipe routing as well as
el evation of each typical sprinkler above finished floor

e. Details of each type of riser assenbly; pipe hanger; sway
braci ng for earthquake protection, and restraint of underground
water main at point-of-entry into the building, and electrica
devi ces and interconnecting w ring.

f. The Contractor shall submit the detail ed plans, schedul e,
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procedure, nmanpower requirenent, and equi pnent necessary for the
final test to the contracting officer 60 days prior to the fina
test for approval.

As-Built Shop Drawings; G ED

As-built shop drawings, at |east 14 days after conpletion of the
Fi nal Tests. The Sprinkler System Draw ngs shall be updated to
reflect as-built conditions after all related work is conpleted and
shall be on reproducible full-size nylar film

SD- 03 Product Data
Fire Protection Related Subnittals; G ED.

Alist of the Fire Protection Related Submittals, no later than 7
days after the approval of the Fire Protection Specialist.

Material s and Equi prent; G ED.

Manuf acturer's catal og data included with the Sprinkler System
Drawi ngs for all items specified herein. The data shall be
hi ghli ghted to show nodel, size, options, etc., that are intended
for consideration. Data shall be adequate to denonstrate
conpliance with all contract requirenents. In addition, a conplete
equi pnrent |ist that includes equi pnment description, nodel nunber
and quantity shall be provided.

Hydraulic Cal cul ations; G ED

Hydraul i c cal cul ations, including a drawi ng showi ng hydraulic
ref erence points and pi pe segnents.

Spare Parts; G ED.

Spare parts data shall be included for each different item of
mat eri al and equi pnent specified. The data shall include a
conplete list of parts and supplies, with current unit prices and
source of supply, and a list of parts recommended by the
manuf acturer to be replaced after 1 year and 3 years of service. A
list of special tools and test equipnent required for maintenance
and testing of the products supplied by the Contractor shall be
i ncl uded.

*2 Calibration Certificate; G
Al'l testing equi prment shall be calibrated by a certified testing
| aboratory within the 6 nonth period prior to the test.
Calibration certification shall be provided at the time of testing
for all testing equipnent.

Prelimnary Tests Procedures; G ED.

Proposed procedures for Prelininary Tests, no later than 14 days
prior to the proposed start of the tests.

Fi nal Acceptance Test Procedures; G ED.

Proposed procedures for Final Acceptance Test, no later than 14
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days prior to the proposed start of the tests.
On-site Training Schedule; G ED

Proposed On-site Training schedule, at |east 14 days prior to the
start of related training.

Prelimnary Tests; G ED.

Proposed date and time to begin Prelinmnary Tests, submitted with
the Prelinmnary Tests Procedures.

Fi nal Acceptance Test; G ED.

Proposed date and time to begin Final Acceptance Test, submitted
with the Final Acceptance Test Procedures. Notification shall be
provided at |east 14 days prior to the proposed start of the test.
Notification shall include a copy of the Contractor's Material &
Test Certificates.

Fire Protection Specialist Qualifications; G ED.

The nane and docunentation of certification of the proposed Fire
Protection Specialists, no later than 14 days after the Notice to
Proceed and prior to the submittal of the sprinkler system draw ngs
and hydraulic cal cul ati ons.

Sprinkler Systemlinstaller Qualifications; G ED

The nane and docunentation of certification of the proposed
Sprinkler Systemlinstaller, concurrent with subnmittal of the Fire
Protection Specialist Qualifications.

SD-06 Test Reports
Prelimnary Tests; G ED.

Three copies of the conpleted Prelininary Tests Reports, no |ater
that 7 days after the conpletion of the Prelininary Tests. The
Prelimnary Tests Report shall include both the Contractor's
Material and Test Certificate for Underground Piping and the
Contractor's Material and Test Certificate for Aboveground Pi ping.
Al'l itens in the Prelinmnary Tests Report shall be signed by the
Fire Protection Specialist.

Fi nal Acceptance Test Report; G ED.

Three copies of the conpleted Final Acceptance Tests Reports, no
later that 7 days after the conpletion of the Final Acceptance
Tests. Al itens in the Final Acceptance Report shall be signed by
the Fire Protection Specialist.

SD-07 Certificates
Fire Protection Specialist Inspection; G ED.
Concurrent with the Final Acceptance Test Report, certification

by the Fire Protection Specialist that the sprinkler systemis
installed in accordance with the contract requirenents, including

SECTI ON 13930A Page 7



Aircraft Maintenance Hangar SAFETY PAYS
Fuel Cell WMai ntenance Hangar Maxwel | AFB, AL

1

1

signed approval of the Prelimnary and Final Acceptance Test
Reports.

SD-10 Operation and Mai ntenance Data
Wet Pipe Sprinkler System G ED.

Si x manual s |isting step-by-step procedures required for system
startup, operation, shutdown, and routine maintenance, at |east 14
days prior to field training. The manuals shall include the
manuf acturer's name, nodel nunber, parts list, list of parts and
tools that should be kept in stock by the owner for routine
mai nt enance i ncluding the nane of a |ocal supplier, sinplified
Wi ring and controls diagrans, troubl eshooting guide, and
recommended service organi zati on (including address and tel ephone
nunber) for each item of equipnment. Each service organi zation
subm tted shall be capable of providing 4 hour on-site response to
a service call on an energency basis.

7 HYDRAULI C CALCULATI ONS

Hydraulic cal cul ations shall be as outlined in NFPA 13 except that

cal cul ations shall be performed by conputer using software intended
specifically for fire protection system design using the design data shown
on the drawi ngs. Software that uses k-factors for typical branch lines is
not acceptable. Calculations shall be based on the water supply data shown
on the drawings. Calculations shall substantiate that the design area used
in the calculations is the nost demandi ng hydraulically. Wter supply
curves and systemrequirenents shall be plotted on sem -logarithm c graph
paper so as to present a sumary of the conplete hydraulic calculation. A
summary sheet listing sprinklers in the design area and their respective
hydraul ic reference points, elevations, actual discharge pressures and
actual flows shall be provided. Elevations of hydraulic reference points
(nodes) shall be indicated. Docunentation shall identify each pipe

i ndividually and the nodes connected thereto. The dianeter, length, flow,
velocity, friction loss, nunber and type fittings, total friction loss in
the pi pe, equivalent pipe |length and Hazen-WIlianms coefficient shall be

i ndi cated for each pipe. For gridded systens, calculations shall show
peaki ng of demand area friction loss to verify that the hydraulically nost
demandi ng area is being used. Also for gridded systens, a flow di agram
indicating the quantity and direction of flows shall be included. A
drawi ng showi ng hydraulic reference points (nodes) and pi pe designations
used in the calculations shall be included and shall be independent of shop
dr awi ngs.

8 FI RE PROTECTI ON SPECI ALI ST

*2

Work specified in this section shall be perfornmed under the supervision of
and certified by the Fire Protection Specialist. The Fire Protection

Speci ali st shall be an individual who is a registered professional engineer
and a Full Menber of the Society of Fire Protection Engineers or who is
certified as a Level |11 Technician by National Institute for Certification
i n Engi neering Technol ogies (NICET) in the Automatic Sprinkler System
Layout subfield of Fire Protection Engineering Technol ogy in accordance
with NI CET 1014-7. The Fire Protection Specialist shall be regularly
engaged in the design and installation of the type and conplexity of system
specified in the Contract docunents, and shall have served in a simlar
capacity for at least three systens that have performed in the manner
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intended for a period of not less than 6 nonths. Prepare detail ed working
drawi ngs that are signed and stanped by a Regi stered Professional Engineer
practicing in the field of Fire Protection Engi neering.

1.9 SPRI NKLER SYSTEM | NSTALLER QUALI FI CATI ONS

Work specified in this section shall be perforned by the Sprinkler System
Installer. The Sprinkler SystemlInstaller shall be regularly engaged in
the installation of the type and conplexity of system specified in the
Contract documents, and shall have served in a sinmlar capacity for at

| east three systens that have perforned in the manner intended for a period
of not |ess than 6 nonths.

1.10 REGULATCRY REQUI REMENTS

Conpl i ance with referenced NFPA standards is mandatory. This includes
advi sory provisions listed in the appendi ces of such standards, as though
the word "shall" had been substituted for the word "shoul d" wherever it
appears. |In the event of a conflict between specific provisions of this
specification and applicabl e NFPA standards, this specification shal
govern. Reference to "authority having jurisdiction" shall be interpreted
to nean the Contracting Oficer.

PART 2 PRODUCTS
2.1 STANDARD PRODUCTS

Materi al s and equi prent shall be standard products of a manufacturer

regul arly engaged in the manufacture of such products and shall essentially
duplicate itens that have been in satisfactory use for at |least 2 years
prior to bid opening.

2.2 NAMEPLATES

Al'l equi prent shall have a naneplate that identifies the manufacturer's
nane, address, type or style, nodel or serial nunber, and catal og nunber.

2.3 REQUI REMENTS FOR FI RE PROTECTI ON SERVI CE

Mat eri al s and Equi prent shall have been tested by Underwiters
Laboratories, Inc. and listed in UL Fire Prot Dir or approved by Factory
Mitual and listed in FM P7825a and FM P7825b. \Where the terns "listed" or
"approved" appear in this specification, such shall nean listed in UL Fire
Prot Dir or FM P7825a and FM P7825b

2.4  UNDERGROUND PI PI NG COVPONENTS

2.4.1 Pi pe
Pi ping froma point 150 mm above the floor to a point 1500 nm outside the
buil ding wall shall be ductile iron with a rated working pressure of 1207
kPa conforming to AWM C151, with cenent nortar lining conformng to AWM
Cl104. Piping nmore than 1500 mm out side the building walls shall conply
with Section 02510A WATER DI STRI BUTI ON SYSTEM

2.4.2 Fittings and Gaskets

Fittings shall be ductile iron confornmng to AWM C110. Gaskets shall be
suitable in design and size for the pipe with which such gaskets are to be
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used. Gaskets for ductile iron pipe joints shall conformto AWM Cl111.
2.4.3 Gate Val ve and | ndi cator Posts

Gate val ves for underground installation shall be of the inside screw type
with counter-clockwi se rotation to open. Were indicating type valves are
shown or required, indicating valves shall be gate valves with an approved
i ndi cator post of a length to pernmit the top of the post to be | ocated 900
mm above finished grade. Gate valves and indicator posts shall be listed
in UL Fire Prot Dir or FM P7825a and FM P7825b

2.5 ABOVEGROUND PI PI NG COVPONENTS

Aboveground pi ping shall be stee
2.5.1 St eel Pi pi ng Conponent s
2.5.1.1 St eel Pipe

Except as nodified herein, steel pipe shall be black as permitted by NFPA 13
and shall conformto applicable provisions of ASTM A 795, ASTM A 53/ A 53M
or ASTM A 135. Pipe in which threads or grooves are cut shall be Schedul e
40 or shall be listed by Underwiters' Laboratories to have a corrosion
resistance ratio (CRR) of 1.0 or greater after threads or grooves are cut.
Pi pe shall be marked with the name of the manufacturer, kind of pipe, and
ASTM desi gnati on

2.5.1.2 Fittings for Non-Gooved Steel Pipe

Fittings shall be cast iron confornmng to ASME B16.4, steel confornming to
ASME B16.9 or ASME B16.11, or mmlleable iron conformng to ASME B16. 3.

Gal vani zed fittings shall be used for piping systens or portions of piping
systens utilizing galvanized piping. Fittings into which sprinklers, drop
ni pples or riser nipples (sprigs) are screwed shall be threaded type.
Plain-end fittings with mechanical couplings, fittings that use stee
gripping devices to bite into the pipe and segnented wel ded fittings shal
not be used.

2.5.1.3 Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not |ess than 1200 kPa service
and shall be the product of the sanme manufacturer; segnented wel ded fittings
shal |l not be used. Fitting and coupling houses shall be nmalleable iron
conform ng to ASTM A 47/ A 47TM G ade 32510; ductile iron conform ng to ASTM
A 536, Grade 65-45-12. Gasket shall be the flush type that fills the
entire cavity between the fitting and the pipe. Nuts and bolts shall be
heat-treated steel conforming to ASTM A 183 and shall be cadni um pl ated or
zinc el ectropl at ed.

2.5.1.4 FI anges
Fl anges shall conformto NFPA 13 and ASME B16.1. Gaskets shall be
non- ashest os conpressed material in accordance with ASME B16.21, 1.6 mm
thick, and full face or self-centering flat ring type.

2.5.1.5 Bolts, Nut, and Washers

Bolts shall be square head conform ng to ASME B18.2.1 and shall extend no
|l ess than three full threads beyond the nut with bolts tightened to the
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required torque. Nuts shall be hexagon type conform ng to ASME B18. 2. 2.
Washers shall neet the requirenments of ASTMF 436M. Flat circular washers
shal | be provided under all bolt heads and nuts.

2.5.2 Pi pe Hangers

Hangers shall be listed in UL Fire Prot Dir or FM P7825a and FM P7825b and
of the type suitable for the application, construction, and pipe type and
sized to be support ed.

2.5.3 Val ves
2.5.3.1 Control Valve and Gate Val ve

*2
Manual |y operated sprinkler control valve and gate val ve shall be outside
stem and yoke (0OS&Y) type and shall be listed in UL Bld Mat Dir or FM P7825a
and FM P7825b. Al control valves and gate valves require electronic
t amper supervi si on.

2.5.3.2 Check Val ve

Check valve 50 nm and larger shall be listed in UL Bld Mat Dir or FM P7825a
and FM P7825b. Check valves 100 mm and | arger shall be of the swi ng type

with flanged cast iron body and flanged i nspection plate, shall have a

clear waterway and shall neet the requirenments of MSS SP-71, for Type 3 or

4.

2.6  AUTOVATI C WATER CONTROL VALVE ASSEMBLY

Assenbly shall include an automatic water control (externally resettable)
val ve, standard trim pi ping, pressure gauges, bypass, testing valves, nain
drain, and other conponents as required for a fully operational system

2.7 WATERFLOW ALARM

El ectrically operated, exterior-mounted, waterflow alarmbell shall be
provided and installed in accordance with NFPA 13. Waterflow al arm bel
shall be rated 24 VDC and shall be connected to the Fire Alarm Contro
Panel (FACP) in accordance with Section 13851A FI RE DETECTI ON AND ALARM
SYSTEM ADDRESSABLE

2.8 ALARM I NI TI ATI NG AND SUPERVI SORY DEVI CES
2.8.1 Sprinkler Waterflow Indicator Switch, Vane Type

Switch shall be vane type with a pipe saddl e and cast al umi num housi ng.
The el ectro-nmechani cal device shall include a flexible, |owdensity

pol yet hyl ene paddl e conformng to the inside dianmeter of the fire
protection pipe. The device shall sense water novenents and be capabl e of
detecting a sustained flow of 38 L/min or greater. The device shal
contain a retard device adjustable fromO to 90 seconds to reduce the
possibility of false alarns caused by transient flow surges. The switch
shal | be tanper resistant and contain two SPDT (Form C) contacts arranged
to transfer upon renoval of the housing cover, and shall be equipped with a
silicone rubber gasket to assure positive water seal and a dustproof cover
and gasket to seal the mechanismfromdirt and noi sture.

2.8.2 Sprinkler Pressure (Waterflow) Alarm Switch
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Pressure switch shall include a netal housing with a neoprene di aphragm
SPDT snap action switches and a 15 mm NPT mal e pipe thread. The switch
shal | have a maxi num service pressure rating of 1207 kPa. There shall be
two SPDT (Form C) contacts factory adjusted to operate at 28 to 55 kPa.
The switch shall be capable of being mounted in any position in the alarm
line trimpiping of the alarm check val ve.

2.8.3 Val ve Supervi sory (Tanmper) Swtch

*2
Switch shall be suitable for nmounting to the type of control valve to be
supervi sed open. The switch shall be tanper resistant and contain one set
of SPDT (Form C) contacts arranged to transfer upon renoval of the housing
cover or closure of the valve of nore than two rotations of the valve stem
and contain 2 SPDT (Form C) contacts.

2.9 FI RE DEPARTMENT CONNECTI ON
Fire department connection shall be projecting type with cast brass body,
mat chi ng wall escutcheon lettered "Auto Spkr" with a polished brass finish.
The connection shall have two inlets with individual self-closing
cl appers, caps with drip drains and chains. Female inlets shall have 65 mm
di aneter Anerican National Fire Hose Connection Screw Threads (NH) per
NFPA 1963
2.10  SPRI NKLERS
Sprinklers with internal Orings shall not be used. Sprinklers shall be
used in accordance with their listed spacing limtations. Tenperature
classification shall be internmediate. Sprinklers in high heat areas
including attic spaces or in close proximty to unit heaters shall have
tenperature classification in accordance with NFPA 13. Oifice of extended
coverage sprinklers shall not exceed 13.5 mm.
2.10.1 Recessed Spri nkl er

Upright sprinkler shall be chrone-plated quick-response type and shall have
a nomnal 12.7 mm or 13.5 mm orifice.

2.10.2 Upri ght Sprinkl er

Upright sprinkler shall be brass quick-response type and shall have a
nomnal 12.7 mm or 13.5 mm orifice.

2.11 DI SI NFECTI NG MATERI ALS
2.11.1 Li quid Chlorine
Liquid chlorine shall conformto AWM B301
2.11.2 Hypochl ori tes
Cal ci um hypochl orite and sodi um hypochlorite shall conformto AWM B300.
2.12  ACCESSORI ES

2.12.1 Spri nkl er Cabi net
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Spare sprinklers shall be provided in accordance with NFPA 13 and shall be
packed in a suitable nmetal or plastic cabinet. Spare sprinklers shall be
representative of, and in proportion to, the nunmber of each type and
tenperature rating of the sprinklers installed. At |east one wench of
each type required shall be provided

2.12.2 Pendent Spri nkl er Escut cheon

Escut cheon shall be one-piece netallic type with a depth of less than 20 nm
and suitable for installation on pendent sprinklers. The escutcheon shal
have a factory finish that matches the pendent sprinkler heads.

2.12.3 Pi pe Escut cheon

Escut cheon shall be polished chrom umplated zinc alloy, or polished
chrom um pl ated copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or set screw

2.12. 4 I dentification Sign

Val ve identification sign shall be mnimm 150 mmwi de x 50 mmhigh with
enanmel baked finish on mininum1.214 mm steel or 0.6 mm alum numwth red
letters on a white background or white letters on red background. Wbrding
of sign shall include, but not be linmted to "main drain," "auxiliary
drain," "inspector's test," "alarmtest," "alarmline," and sinilar wording
as required to identify operational conponents.

2.13 Surge Arrester

*2
Provide surge arrester not |less than 38 liter for each wet pipe riser above
the riser check valve. Arrester shall be |listed (approved with a working
pressure not |ess than 1895 kPa.

2.14 Pressure Gauges

*2
Provide liquid filled 90 mm face gauges with a range to provide an accurate
reading within 1%

PART 3 EXECUTI ON

3.1 FI RE PROTECTI ON RELATED SUBM TTALS

The Fire Protection Specialist shall prepare a list of the submittals from
the Contract Submittal Register that relate to the successful installation
of the sprinkler systens(s). The submittals identified on this Iist shal
be acconpanied by a |etter of approval signed and dated by the Fire
Protection Specialist when subnmitted to the Governnent.

3.2 | NSTALLATI ON REQUI REMENTS
The installation shall be in accordance with the applicable provisions of
NFPA 13, NFPA 24 and publications referenced therein. Installation of
in-rack sprinklers shall conply with applicable provisions of NFPA 230.
3.3 FI RE PROTECTI ON SPECI ALI ST | NSPECTI ON

The Fire Protection Specialist shall inspect the sprinkler system
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periodically during the installation to assure that the sprinkler systemis
bei ng provided and installed in accordance with the contract requirenents.
The Fire Protection Specialist shall witness the prelimnary and fina
tests, and shall sign the test results. The Fire Protection Specialist,
after conpletion of the systeminspections and a successful final test,
shall certify in witing that the systemhas been installed in accordance
with the contract requirenents. Any discrepancy shall be brought to the
attention of the Contracting Officer in witing, no later than three
wor ki ng days after the discrepancy is discovered.

3.4  ABOVEGROUND PI PI NG | NSTALLATI ON
3.4.1 Protection of Piping Agai nst Earthquake Danage

The system pi ping shall be protected agai nst damage from eart hquakes.
Seism c protection shall include flexible and rigid couplings, sway
braci ng, seismc separation assenblies where piping crosses building
seisnic separation joints, and other features as required by NFPA 13 for
protection of piping agai nst damage from earthquakes.

3.4.2 Pi pi ng in Exposed Areas

Exposed piping shall be installed so as not to dimnish exit access w dths,
corridors or equi pnment access. Exposed horizontal piping, including drain
pi ping, shall be installed to provide nmaxi rum headr oom

3.4.3 Pi pi ng in Finished Areas

In areas with suspended or dropped ceilings and in areas with conceal ed
spaces above the ceiling, piping shall be conceal ed above ceilings. Piping
shal | be inspected, tested and approved before bei ng conceal ed. R sers and
simlar vertical runs of piping in finished areas shall be conceal ed.

3.4. 4 Pendent Sprinkl ers

Drop nipples to pendent sprinklers shall consist of mninmm25 nm pipe
with a reducing coupling into which the sprinkler shall be threaded.
Hangers shall be provided on armovers to drop nipples supplying pendent
sprinkl ers when the arm over exceeds 300 mm. \Where sprinklers are
install ed bel ow suspended or dropped ceilings, drop nipples shall be cut
such that sprinkler ceiling plates or escutcheons are of a uniformdepth

t hroughout the finished space. The outlet of the reducing coupling shal
not extend nore than 25 mm bel ow the underside of the ceiling. On pendent
sprinklers installed bel ow suspended or dropped ceilings, the distance from
the sprinkler deflector to the underside of the ceiling shall not exceed
100 mm . Recessed pendent sprinklers shall be installed such that the

di stance fromthe sprinkler deflector to the underside of the ceiling shal
not exceed the nanufacturer's listed range and shall be of uniform depth

t hroughout the finished area.

3.4.4.1 Pendent Sprinkler Locations

Pendent sprinklers in suspended ceilings shall be a m nimumof 150 mm from
ceiling grid.

3.4.5 Upri ght Sprinklers

Ri ser nipples or "sprigs" to upright sprinklers shall contain no fittings
between the branch line tee and the reducing coupling at the sprinkler.
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Ri ser nipples exceeding 750 mm in length shall be individually supported.
3.4.6 Pi pe Joints

Pipe joints shall conformto NFPA 13, except as nodified herein. Not nore
than four threads shall show after joint is made up. Welded joints will be
permitted, only if welding operations are perforned as required by NFPA 13
at the Contractor's fabrication shop, not at the project construction site.
Fl anged joints shall be provided where indicated or required by NFPA 13.
Grooved pipe and fittings shall be prepared in accordance with the
manuf acturer's | atest published specification according to pipe material,
wal | thickness and size. G ooved couplings, fittings and grooving tools
shal | be products of the sane nanufacturer. For copper tubing, pipe and
groove di nensions shall conply with the tolerances specified by the
coupling manufacturer. The diameter of grooves nmade in the field shall be
measured using a "go/no-go" gauge, vernier or dial caliper, narrowl and
m cronmeter, or other method specifically approved by the coupling
manuf acturer for the intended application. G oove wi dth and dinension of
groove fromend of pipe shall be neasured and recorded for each change in
grooving tool setup to verify conpliance with coupling manufacturer's
tolerances. Gooved joints shall not be used in conceal ed | ocations, such
as behind solid walls or ceilings, unless an access panel is shown on the
drawi ngs for servicing or adjusting the joint.

3.4.7 Reducer s

Reductions in pipe sizes shall be nade with one-piece tapered reducing
fittings. The use of grooved-end or rubber-gasketed reducing couplings
will not be permtted. Wen standard fittings of the required size are not
manuf act ured, single bushings of the face type will be pernitted. Were
used, face bushings shall be installed with the outer face flush with the
face of the fitting opening being reduced. Bushings shall not be used in
el bow fittings, in nore than one outlet of a tee, in nore than two outlets
of a cross, or where the reduction in size is less than 15 mm

3.4.8 Pi pe Penetrations

Cutting structural nenbers for passage of pipes or for pipe-hanger
fastenings will not be permtted. Pipes that nust penetrate concrete or
masonry walls or concrete floors shall be core-drilled and provided wth
pi pe sl eeves. Each sleeve shall be Schedul e 40 gal vani zed steel, ductile
iron or cast iron pipe and shall extend through its respective wall or
floor and be cut flush with each wall surface. Sleeves shall provide
required clearance between the pipe and the sleeve per NFPA 13. The space
bet ween the sl eeve and the pipe shall be firmy packed with m neral wool
i nsul ation. Were pipes penetrate fire walls, fire partitions, or floors,
pi pes shall be fire stopped in accordance with Section 07840A Fl RESTOPPI NG
In penetrations that are not fire-rated or not a floor penetration, the
space between the sleeve and the pipe shall be sealed at both ends with
pl astic waterproof cenment that will dry to a firmbut pliable nass or with
a mechani cal |y adj ustabl e segnmented el astonmer seal .

3.4.9 Escut cheons
Escut cheons shall be provided for pipe penetration of ceilings and walls.
Escut cheons shall be securely fastened to the pipe at surfaces through
whi ch pi pi ng passes.

3.4.10 I nspector's Test Connection
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Unl ess ot herwi se indicated, test connection shall consist of 25 nmm pipe
connected at the riser as a conbination test and drain valve; a test valve
| ocated approximately 2 nmeters above the floor; a snooth bore brass outlet
equi valent to the smallest orifice sprinkler used in the system and a

pai nted netal identification sign affixed to the valve with the words
"Inspector's Test." The discharge orifice shall be |ocated outside the
building wall directed so as not to cause danmage to adjacent construction
or landscaping during full flow discharge.

3.4.11 Dr ai ns

Mai n drain piping shall be provided to discharge in an adequately sized
sanitary drain. Auxiliary drains shall be provided as indicated and as
required by NFPA 13. \When the capacity of trapped sections of pipe is |less
than 11 liters, the auxiliary drain shall consist of a valve not smaller
than 15 nm and a plug or nipple and cap. Wen the capacity of trapped
sections of piping is nore than 11 liters, the auxiliary drain shal

consist of two 25 mmval ves and one 50 x 300 mm condensate ni pple or
equi val ent, located in an accessible location. Tie-in drains shall be
provided for multiple adjacent trapped branch pi pes and shall be a ninimum
of 25 mmin diameter. Tie-in drain lines shall be pitched a m ni mum of 15
mm per 3 nmm

3.4.12 Installation of Fire Departnment Connection

Connection shall be nounted on the exterior wall approxi mately 900 nm above
finished grade . The piping between the connection and the check val ve
shall be provided with an automatic drip in accordance with NFPA 13 and
arranged to drain to the outside.

3.4.13 I dentification Signs

Signs shall be affixed to each control valve, inspector test valve, main
drain, auxiliary drain, test valve, and simlar valves as appropriate or as
required by NFPA 13. Hydraulic design data nanepl ates shall be pernanently
af fixed to each sprinkler riser as specified in NFPA 13.

3.5 UNDERGROUND PI PI NG | NSTALLATI ON

The fire protection water main shall be laid, and joints anchored, in
accordance with NFPA 24. M ninum depth of cover shall be 900 mm The
supply line shall terminate inside the building with a flanged piece, the
bottom of which shall be set not |ess than 150 nm above the finished fl oor
A blind flange shall be installed tenporarily on top of the flanged piece
to prevent the entrance of foreign matter into the supply line. A concrete
thrust bl ock shall be provided at the el bow where the pipe turns up toward
the floor. |In addition, joints shall be anchored in accordance w th NFPA 24
usi ng pipe clanps and steel rods fromthe el bow to the flange above the
floor and fromthe elbow to a pipe clanp in the horizontal run of pipe.
Buri ed steel conponents shall be provided with a corrosion protective
coating in accordance with AWM C203. Piping nore than 1500 nm out si de the
buil ding walls shall meet the requirenments of Section 02510A WATER
DI STRI BUTI ON SYSTEM

3.6 EARTHWORK

Eart hwork shall be performed in accordance with applicable provisions of
Section 02315A EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR BUI LDI NGS
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3.

3.

7 ELECTRI CAL WORK

Except as nodified herein, electric equipnment and wiring shall be in

accordance with Section 16415A ELECTRI CAL WORK, I NTERIOR. Al arm signa

wiring connected to the building fire alarmcontrol systemshall be in

accordance with Section 13851A FI RE DETECTI ON AND ALARM SYSTEM ADDRESSABLE
Wring color code shall remain uniformthroughout the system

8 DI SI NFECTI ON

After all system conponents are installed and hydrostatic test(s) are
successfully conpl eted, each portion of the sprinkler systemto be

di sinfected shall be thoroughly flushed with potable water until al
entrained dirt and other foreign materials have been renoved before

i ntroducing chlorinating material. Flushing shall be conducted by renoving
the flushing fitting of the cross mains and of the grid branch lines, and
then back-flushing through the sprinkler main drains. The chlorinating

mat eri al shall be hypochlorites or liquid chlorine. Wter chlorination
procedure shall be in accordance with AWM M20. The chlorinating nmaterial
shall be fed into the sprinkler piping at a constant rate of 50 parts per
mllion (ppm). A properly adjusted hypochlorite solution injected into the
systemw th a hypochlorinator, or liquid chlorine injected into the system
through a solution-fed chlorinator and booster punp shall be used.
Chlorination application shall continue until the entire systemif filled.
The water shall remain in the systemfor a m ni numof 24 hours. Each valve
in the systemshall be opened and cl osed several tines to ensure its proper
disinfection. Follow ng the 24-hour period, no | ess than 25 ppm chlori ne
residual shall remain in the system The system shall then be flushed with
clean water until the residual chlorine is reduced to | ess than one part
per mllion. Sanples of water in disinfected containers for bacteria

exam nation will be taken from several system| ocations which are approved
by the Contracting Officer. Sanples shall be tested for total coliform
organi sms (coliformbacteria, fecal coliform streptococcal, and other
bacteria) in accordance with AWM EWN The testing nethod shall be either
the multiple-tube fernentation technique or the nenbrane-filter technique.
The disinfection shall be repeated until tests indicate the absence of
coliformorganisms (zero nean coliformdensity per 100 milliliters) in the
samples for at least 2 full days. The systemw ||l not be accepted unti
satisfactory bacteriol ogical results have been obtained. After successfu
compl etion, verify installation of all sprinklers and plugs and pressure
test the system

.9 Pl PE COLOR AND NARKI NG

Paint all exposed interior piping (color will be the sane as the walls and
or ceiling, or a conplementing color). Do not paint exposed interior fire
protection piping red. Exposed piping in the fire protection equi pnent
room and nechani cal roons may be | eft unpainted. Stainless steel piping
may be cl eaned and | eft unpai nted.

Mark all exposed interior piping, at 8 neter intervals, with plastic

wr aparound type pipe |abels conform ng to ASME/ ANSI Al13.1 indicating the
type of fluid carried and direction of flow Labels are not required on
sprinkl er system branch |lines and pipes |ess than 51 nmin nom nal size.
The foll owi ng | egends are required:

Fire Protection Water - Used on dedi cated potabl e and non-potabl e
fire protection water supply lines.
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Foam Concentrate - Used on hi gh-expansi on foam concentrate |ines.

Fire Sprinkler or Sprinkler Fire - Used on standard water only
sprinkl er systens.

H gh Expansi on Foam - Used on |lines supplying |low level high
expansi on foam generators.

3.10 PRELI M NARY TESTS

The system including the underground water nains, and the aboveground

pi pi ng and system conponents, shall be tested to assure that equiprment and
conmponents function as intended. The underground and aboveground interior
pi pi ng systens and attached appurtenances subjected to system working
pressure shall be tested in accordance with NFPA 13 and NFPA 24. Upon
compl etion of specified tests, the Contractor shall complete certificates
as specified in paragraph SUBM TTALS

3.10.1 Under gr ound Pi pi ng
3.10.1.1 Fl ushi ng

Under ground pi ping shall be flushed in accordance with NFPA 24. This

i ncludes the requirenent to flush the |ead-in connection to the fire
protection systemat a flowrate not |less that the cal cul ated nmaxi mum wat er
demand rate of the system

3.10.1.2 Hydrostatic Testing

New under ground pi pi ng shall be hydrostatically tested in accordance with
NFPA 24. The all owabl e | eakage shall be neasured at the specified test
pressure by punping froma calibrated container. The amount of | eakage at
the joints shall not exceed 1.89 liters per hour per 100 gaskets or joints,
regardl ess of pipe dianeter.

3.10.2 Aboveground Pi pi ng
3.10.2.1 Hydrostatic Testing

Aboveground pi ping shall be hydrostatically tested in accordance with NFPA
13 at not |ess than 1400 kPa or 350 kPa in excess of maxi mum system
operating pressure and shall maintain that pressure without |oss for 2
hours. There shall be no drop in gauge pressure or visible | eakage when
the systemis subjected to the hydrostatic test. The test pressure shal

be read froma gauge | ocated at the | ow el evati on point of the system or
portion being tested.

3.10.3 Testing of Al arm Devi ces
Each alarmswitch shall be tested by flow ng water through the inspector's
test connection. Each water-operated al arm devices shall be tested to
verify proper operation.

3.10.4 Main Drain Flow Test
Fol I owi ng fl ushing of the underground piping, a main drain test shall be

made to verify the adequacy of the water supply. Static and residua
pressures shall be recorded on the certificate specified in paragraph
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SUBM TTALS. In addition, a main drain test shall be conducted each tine
after a main control valve is shut and opened.

3.11 FI NAL ACCEPTANCE TEST

Fi nal Acceptance Test shall begin only when the Prelimnary Test Report has
been approved. The Fire Protection Specialist shall conduct the Fina
Accept ance Test and shall provide a conplete denonstration of the operation
of the system This shall include operation of control valves and fl ow ng
of inspector's test connections to verify operation of associated waterfl ow
al arm switches. After operation of control valves has been conpl eted, the
mai n drain test shall be repeated to assure that control valves are in the

open position. |In addition, the representative shall have avail abl e copies
of as-built drawings and certificates of tests previously conducted. The
installation shall not be considered accepted until identified

di screpanci es have been corrected and test docunmentation is properly
compl eted and received.

3.12 ON- SI TE TRAI NI NG SCHEDULE

The Fire Protection Specialist shall conduct a training course for
operating and nmai nt enance personnel as designated by the Contracting
Oficer. Training shall be provided for a period of 8 hours of norma
working time and shall start after the systemis functionally conpl ete but
prior to the Prelimnary Tests and Final Acceptance Test. The On-Site
Training shall cover all of the itens contained in the approved Operating
and Mai ntenance Instructions for wet pipe sprinkler system

-- End of Section --
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SECTION 13991

HIGH EXPANSION FOAM (HEF) FIRE PROTECTION & FIRE ALARM SYSTEMS

PART 1 GENERAL

11 SCOPE OF WORK

A. Provide high expansion foam (HEF) system to protect all areas of the aircraft servicing
area hangar bays as shown on the drawings.

1 HEF system design is based on the system and products available from the Ansul
Corporation (Marinette, WI), as specified herein.

a

Provide two minimum 1514 L and one 1135 L HEF diaphragm tanks and
proportioning systems with HEF concentrate for initial tank filling,
testing, and refilling at the conclusion of final acceptance testing. A
reserve supply of HEF concentrate is not required.

Provide a single HEF system riser with valves and appurtenances as

shown on the Drawings.

Provide a single HEF system riser with valves and appurtenances as

shown on the Drawings.

Provide HEF generators, mounted and supported as shown on the

Drawings.

Base design for system discharge rate and capacity on ETL 01-2 as

follows:

1. Low-level high-expansion foam systems shall cover 90 percent of
the aircraft silhouette area projected on the floor in one minute or
less.

2. Low-level high-expansion foam systems shall cover the aircraft
servicing area and adjacent accessible areas to a depth of one-meter
in four minutes or less.

3. Theavailable concentrate and water supply shall provide for
generation of four times the submergence volume but no less than a
15-minute period of continuous operation.

B. Provide a complete foam system control system, including the following.

1.

N

o U~ W

~

A hard wired Foam System Control Panel (FSCP) which is UL listed for
releasing service and arranged to monitor and control all HEF system
components.

Linear thermistor type heat detectors throughout the hangar bays as
indicated.

Alarm and supervisory pressure switches.

Solenoid valves and other actuators required for system operation.
Separate manual pull stations arranged to discharge the HEF system.
Separate horn/strobe notification appliances to indicate HEF system
discharge.

Valve tamper switches for all water, concentrate and foam/water mixture
control valves.

Output contacts for Alarm, Supervisory and Trouble conditions for
monitoring by the Building and Base Fire Alarm Systems.
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C. Provide a separate transceiver Monaco BT-16 with a frequency at 138.925 MHz.

D. Test the HEF system.

E. Provide an Operation and Maintenance Manual.

F. Provide record drawings.

G. Train Government personnel in the operation and maintenance of the systems.

H. All other components, programming and arrangements required for a complete and

functional system in accordance with the referenced codes and standards.
1.2 CODES AND STANDARDS
A. The publications listed below form a part of this specification. The publications are

referred to in the text by the basic designation only. Except as modified by these
specifications, all work shall conform to the requirements of the following codes and

standards:
1 NFPA 11A-1999 Edition, Standard for Medium — and High — Expansion Foam
Systems.

2. NFPA 13-1999 Edition, Standard for the Installation of Sprinkler Systems (as
referenced by NFPA 11A).
3. NFPA 70-1999 Edition, National Electrical Code.

4, NFPA 72-1999 Edition, National Fire Alarm Code.
5. USAF ETL 01-2 April 2001, Fire Protection Engineering Criteria-New Aircraft
Facilities.

6. MIL-HDBK-1008C

B. If thereisaconflict between the referenced codes or standards and this specification, it
shall bethe CONTRACTOR' S responsibility to bring the conflict to the attention of the
CONTRACTING OFFICER in writing for resolution. The more stringent requirement,
as determined by the CONTRACTING OFFICER, shall apply.

C. Applicable Publications:

1. Factory Mutual Approved Guide (Equipment, Materials, Services for
Conservation of Property) 2000, with Quarterly Supplements.
2. Underwriters Laboratories, Inc. (UL) publication: Fire Protection Equipment

Directory (Jan 2000 with Quarterly Supplements).
13 QUALIFICATIONS
A. The CONTRACTOR shall have successfully installed HEF fire suppression systems, and

fire alarm systems, or the CONTRACTOR shall have a contractual agreement with a
Subcontractor having such required experience.
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15

1.6

17

B. Names of projects, locations, and tel ephone numbers of persons to contact shall be
provided for at |east two installations where the CONTRACTOR or his Subcontractor has
installed HEF extinguishing systems and detection and alarm systems.

C. Shop drawings and cal culations shall be prepared by, or under the direct supervision of
registered professional engineer who is regularly engaged in design of fire protection
systems. Qualifications with license number shall be submitted to and approved by the
CONTRACTING OFFICER prior to submission of the show drawings. Prepare
detailed working drawings that are signed and stamped by a Registered
Professional Engineer practicing in thefield of Fire Protection Engineering.

STANDARD PRODUCTS

A. Material and equipment shall be standard products of their respective manufacturers, and
shall be of amaodel, which has been in production for not less than 3 years. Equipment
shall be supported by a service organization that is, in the opinion of the
CONTRACTING OFFICER, reasonably convenient to the site.

NAMEPLATES

A. All system equipment shall have the manufacturer’ s name, address, type or style, and
catalog number on a non-corrosive, non-heat sensitive plate securely attached to the
equipment.

VERIFICATION OF DIMENSIONS

A. The CONTRACTOR shall become familiar with all details of the work, verify all
dimensionsin the field, and shall revise all pipe, conduit and equipment locations to
avoid obstructions and allow installation of new equipment.

QUALITY ASSURANCE

A. The CONTRACTOR shall show, to the satisfaction of the CONTRACTING OFFICER,
that the control equipment, control egquipment modules, detectors, signaling devices,
releasing devices, and manual HEF discharge stations are electrically compatible and
either are the standard product of a single manufacturer, or cross-listed for use with one
another. Any components determined by the CONTRACTING OFFICER or by system
testing or by operational experience to be either incompatible or non-listed for use with
one another shall be replaced with equipment or components which are compatible at no
additional cost to the government.

B. Manufacturer’s representatives shall supervise the final testing of equipment.
Manufacturer’ s representatives shall have a minimum of 1 year of experiencein testing
or installation of the equipment. The CONTRACTOR shall provide the services of
manufacturer’s representatives for the following work:

1 HEF releasing panel installation and testing.

2. High expansion foam diaphragm tank and foam generator equipment installation,
filling and testing.
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C.

The CONTRACTOR shall warrantee all work for a period of 1 year from the date of
successful acceptance testing.

The Contractor shall submit the detailed plans, schedule, procedure, manpower
requirements, and equipment necessary for thefinal test to the contracting officer
60 daysprior to thefinal test for approval.

SHOP DRAWINGS

A.

The CONTRACTOR shall submit six full sets of shop drawings which shall include a
complete list of equipment and materials, including product data sheets as specified
below.

The CONTRACTOR shall not begin system installation prior to receiving written
approval of shop drawings from the CONTRACTING OFFICER or his designated
representative.

Only complete submittals containing all required information for all work required in this
section will be reviewed. Incomplete submittals will be returned to the CONTRACTOR
without being reviewed. The submittals shall identify the timing or phasing of all aspects
of the work, and how the work will be coordinated with other renovation and
construction required for the project.

The complete show drawing submittals shall include any additional information
necessary for installation of the system, including copies of all cross-referenced drawings
and documents.

All Drawings and diagrams shall be prepared on drawing sheets of uniform size, 1189 x
841 mm minimum, and shall contain no extraneous information. All other information
required for this submittal shall be submitted in one or more appropriately labeled (i.e.,
CONTRACTOR' S name, project, submittal name/description and date) and indexed 3-
ring binders.

All Drawings and diagrams shall include the CONTRACTOR' Stitle block, complete
with drawing title, CONTRACTOR'’ S name, address, date including revisions, and
preparer’ s and reviewersinitials.

Floor plan drawings required for this submittal may be generated using the bid drawings
as backgrounds.

All Drawings and diagrams shall be sufficiently clear to allow legible 1189 x 841 mm
reproductions. Upon approval of the shop drawing submittal, including any required
revisons, CONTRACTOR shall provide one complete, reproducible (Mylar) set of 1189
x 841 mm drawings and diagrams for the Government’ s use in performing field
observations during construction.

The shop drawing submittal shall include:
1 A complete equipment list identifying quantities and manufacture’ s model

numbers. Thislist shall include catalog data sheets for each item including:
a Pipe.
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Pipe fittings/j oining methods.

Hangers.

Valves.

Basket strainer.

Deluge valves.

Fire department connection.

Test header.

HEF diaphragm tank.

HEF proportioner.

HEF concentrate.

Automated HEF concentrate control valve.
Foam System Control Panel (FSCP).
Basefire alarm transceiver.

Manual HEF discharge stations (with covers and signage).
Heat detectors.

Power supplies.

Surge arresters.

Batteries.

Wire (with samples of each type).
Conduit.

2. A drawing legend sheet identifying:

a

All symbols used on the drawings, by type of device or equipment,
manufacturer and manufacturer’s part number. This information shall
correspond to the manufacturer’ s catalog data sheets and installation
manuals.

All conventions, abbreviations and specialized terminology used on the
drawings, as necessary to understand and interpret the information
contained therein.

All color codes and conduit, conductor/circuit and device number
systems.

A complete drawing list identifying all drawingsin the shop drawing
package by title, drawing number and Specification cross reference.

3. Single line or architectural floor plan drawings, drawn to 1 to 100 mm scale or
larger (i.e., 1 to 50 mm, etc.), showing:

oo oo

North arrow.

Graphical scaleindicator.

Drawing keyplan (if there are multiple drawings per floor).

Use of occupancy of each room or area (i.e., office, mechanical room,
storage, etc.).

Locations of all fire protection devices, equipment, risers and electrical
power connections, including breaker number(s).

Point-to-point, actual conduit and circuit routing, identifying number,
size and type of conduits and conductors. Thisinformation shall be
depicted in sufficient detail to readily locate specific conduits and
circuitsin the field and to identify the specific conductors/circuits
contained therein. All penetrations of fire-rated barriers shall be
individually noted.
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1.10

111

g. Conduit fill calculations, in chart form, indicating the cross-section area
percent fill for each type of wire/cable in each size of conduit used in the
system.

4, Working plans for the hydraulically designed HEF systems showing all of the
information required by NFPA 11 and 13 including drawings showing
construction and location of all equipment, controls, foam generators, piping,
valves, drains, sway bracing, location and diameter of all pipe penetrations, pipe
sleeves and pipe clearance openings.

5. Detail Drawings Depicting:

a Vave trim arrangement of the deluge valves. The trim shall be drawing
in sufficient detail to illustrate proper installation of all components.

b. Mounting of deluge valves, feed piping and risers.

C. Piping arrangement of the HEF diaphragm tank proportioning system,
with tank connections and trim, valves, sensing lines, gauges, relief
valves, HEF proportioner and concentrate lines.

d. Detailed pipe supporting and restraining methods proposed for the risers,
feed mains, proportioning equipment, drains and test connections.

HYDRAULIC INFORMATION

A.

A new 157.7 LPs electric motor driven primary and secondary fire pump will be installed
as part of this project Specification Section 13920A. The pump shall berated at a
minimum 896 kPa with final required pressure as determined by the pressure requirement
for the foam generators and the supply piping. This requirement requires coordination
with general contractor to ensure a complete and finished product is delivered to the
government.

The system shall be hydraulically designed to provide the manufacturesrequired
discharge. Water velocity in piping shall not exceed 6 meters per second. Ensure
under ground mains are adequately sized so that maximum flow velocity does not
exceed 3 meters per second.

CATALOG DATA SHEETS

A.

Where manufacturer’s catal og data sheets or installation manual S/instructions show or
describe more than one product or products not relevant to the project, they shall be
marked up with arrows or other suitable means and cross-referenced as hecessary to
clearly identify both the product(s) to be provided and the specific information applicable
to the proposed product. Catalog information shall not be included for equipment which
is not being provided; unedited manufacturer’ s catal ogs are unacceptable.

OPERATION AND MAINTENANCE MANUAL

A.

The CONTRACTOR shall submit 6 copies of a preliminary Operation and Maintenance
Manual, prepared specifically for this project and bound in an indexed 3-ring binder,
containing:

1 Complete manufacturer’ s catal og data sheets and installation

manual g/instructions for all devices and egquipment proposed, as packaged with
the equipment from the manufacturer, and any supplementary system manuals,
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product bulletins and engineering technical letters available from the system
manufacturer to installers of the system manufacturer’s equipment. Photocopies
are not acceptable. This portion of the submittal shall be provided in alabeled,
3-ring binder, indexed by manufacturer and type of device.

2. A detailed narrative description of the system architecture, inputs, auxiliary
functions, suppression system releasing, annunciation, intended sequence of
operations, expansion capability, application considerations and limitations.

3. Operator instructions for basic system operations including alarm
acknowledgement, system shutdown, system reset, operation of controls,
isolation of components for servicing, etc.

4, A detailed description of routine maintenance and testing as required and
recommended and as would be provided under a maintenance contract, including
atesting and maintenance schedule and detailed testing and maintenance
instructions for each type of deviceinstalled. Thisinformation shall include:

a A listing of theindividual system components which require periodic
testing and maintenance.
b. Step-by-step instructions detailing the requisite testing and maintenance

procedures and the intervals at which those procedures should be
performed, for each type of device installed.

C. A schedule which correlates the testing and maintenance procedures with
the list of individual components. This schedule shall be completed for
the duration of the warranty period or for one complete
testing/maintenance cycle, whichever islonger.

5. A list of recommended spare parts, including current unit prices (delivered costs),
as necessary to maintain the system in operation on a continuous basis.
6. A service director, including alist of individual’s names and telephone numbers

to obtain service on the system, including emergency service as required
elsewhere in these Specifications.

7. Half scale drawings showing the location of all control equipment, control
panels, valves, and other operating devices. This shall be required for the final
submittal of the manual only.

B. The preliminary manual will be reviewed for required content and approved or
disapproved on that basis. Upon completion of the project, the CONTRACTOR shall
revise the approved, preliminary manual to be consistent with the system asinstalled and
specifically to coordinate the testing and maintenance schedul e with the approved
CONTRACTOR testing protocols and with the fire protection device numbers indicated
on the CONTRACTOR' S record drawings.

C. The revised manual shall constitute the basis for the Training Sessions required elsewhere
in this specification.

D. Six copies of the final Operation and Maintenance Manuals shall be submitted and
approved prior to the training sessions.

E. This manual shall be produced specifically for this project and the system installed.

Unedited manufacturer’s catalog data sheets and/or equipment manual s are unacceptable
as content for this submittal.
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114

RECORD DRAWINGS

A.

The CONTRACTOR shall maintain on site a separate set of approved shop drawings for
the overall system, marked in red, to indicate all deviations from the shop drawings to
indicate as-built conditions.

These drawings shall be maintained in a current condition at all times and shall be made
available for review immediately upon request during normal working hours.

All variations from the approved shop drawings, for whatever reason, including those
occasioned by modifications, change orders, optional materials and/or required
coordination between trades, shall be indicated in sufficient detail to accurately reflect the
as-built conditions.

The record drawings shall include all information required for the shop drawings as
specified above.

Upon approval of the record drawing submittal, before either final payment or acceptance
of the project by the CONTRACTING OFFICER, provide plasticized half-scale copies of
all detailed wiring diagrams required for the shop drawing submittal, updated to reflect
as-built conditions.

1 One plasticized, half-scale copy shall be attached to the inside of the door of its
associated control cabinet or electrical enclosure and one copy shall be included
in each Operation and Maintenance Manual.

2. Where attachment of these diagrams within their associated control cabinet or
electrical enclosure shall obstruct controls or indicators, or prevent or inhibit
access to the equipment, the diagrams shall be framed behind clear acrylic, 3 mm
thick minimum, and solidly mounted adjacent to the associated equipment.

The record drawing shall be reproducible, and shall be submitted to the CONTRACTING
OFFICER with 6 sets of blueline copies and one CD containing electronic drawingsin
AutoCAD 2000 format within 10 working days after successful completion of final
acceptance testing.

EMERGENCY SERVICES

A.

The CONTRACTOR shall provide emergency repair service for the systems at not cost
to the Government, within 48 hours of arequest for such service by the Government
during both the installation and the warranty periods. This service shall be provided on a
24 hours per day, 7-day per week basis.

COORIDINATION

A.

The CONTRACTOR isresponsible for the coordination of trades to ensure a complete
and finished product is delivered to the government.
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PART 2 PRODUCTS
21 PIPE AND FITTINGS

A. Piping which contains water or high expansion foam (HEF) solution, shall be Schedule
40 black stedl pipe meeting either ASTM A53 or ASTM A 135 requirements with
threaded, flanged, or grooved ershep-welded fittings. Fittings shall be cast iron or
malleableiron. Fittings and flanges shall be rated at not less than 1200 kPa.

1 Schedule 10, Schedule 40 “replacement,” and other piping systems will not be
accepted.

2. Galvanized piping is specifically prohibited.

3. Pipe sizes 200 mm and larger may be Schedule 30 in lieu of Schedule 40.

4 Cut groove, mechanical couplings, shall be rated at a minimum of 1725 kPa. All
mechanical couplings provided shall be the product of asingle manufacturer. All
fasteners, parts and materials used shall be the product of the coupling
manufacturer, specifically intended by the manufacturer for installation with the
coupling.

5. Trim piping provided with deluge valves shall be the standard components
provided by the valve manufacturers. If the standard trim includes galvanized
components, black steel or brass components shall be provided instead.

6. Fitting for reductions in pipe size shall have tapered reducing waterway.
Reducing fittings which have abrupt changes in waterway size are not acceptable.

1 Piping which contains HEF concentrate shall be Schedule 40, 304 series stainless
stedl pipe with grooved, flanged or grooved ershep-welded fittings.. Fittings
shall be 304 series stainless steel. Fittings and flanges shall be rated at not less
than 1200 kPa.

2.2 PIPE HANGERS
A. Hangers shall be in accordance with NFPA 13.
B. Hangers and accessories shall be galvanized stedl.
2.3 VALVES
A. Valvesin Contact with Water or HEF Solution.
1 All valves shall be UL listed for FM approved for their intended use.
2. Valves shall be of cast iron construction and shall be rated for aworking pressure
of not less than 1200 kPa.
3. 0S&Y valvesshall be UL listed. Butterfly valves shall not be accepted as a
substitution where OS& Y valves are indicated.
4, Valvesindicated as supervised shall be provided with a UL listed valve

supervisory switch, connected to the fire alarm system.
5. Hose valves shall be all brass or bronze, gate valve type straightway pattern.
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24

25

2.6

2.7

B.

The pressureratings of all valves shall meet or exceed maximum working pressure
available within the system and contain two (2) setsof SPDT (Form C) contacts.

STRAINERS

A.

Basket Strainer:

1 Basket strainer shall have cast iron flanged body and cover flange rated for 1200
kPa

2. Strainer basket shall be formed of perforated stainless steel sheet with 6.4 mm
perforations. Basket shall have a minimum 50 percent open area.

3. Pressure drop due to friction of flow through the basket strainer shall not exceed
41.4 kPa at aflow rate of 1,500 gpm when the strainer is 50 percent clogged.

PRESSURE GAUGES FOR WATER OR HEF SOLUTION

A. The pressure gauges shall be installed as indicated on the Drawings and at each deluge
valve as part of the standard valve trim.

B. The gauges shall have arange of 0 to 2070 kPa.

C. The dial size shall be 8 mm in diameter, minimum. The dial shall be white with black
graduations and numerals.

D. Gauges shall be provided with shock isolators.

HEF CONCENTRATE

A. High expansion foam concentrate shall be an UL listed high expansion foam concentrate
for 2.75 percent proportioning.

B. High expansion foam concentrate shall be the product of the manufacturer of the HEF

equipment.

HEF DIAPHRAGM TANK BALANCED PRESSURE PROPORTIONING SYSTEM

A.

HEF concentrate proportioning means shall be a balanced pressure proportioning system
utilizing a pressure proportioning diaphragm tank meeting the requirements of NFPA
11A and shall consist of the following:

1 HEF diaphragm storage tank shall be a Plastic or fiber-glass pressure vessel with
afull diaphragm (bladder) within the vessel. The tank shall be rated for 1200
kPa working pressure.

2. The diaphragm shall be nylon reinforced rubber conforming to the inside shape
of the tank. HEF concentrate shall be stored inside the diaphragm and the
concentrate shall not be in contact with the tank. The tank shall have perforated
PV C tubes installed inside to assure full displacement of the stored concentrate.

3. The tank shall be equipped with all the manufacturer’s standard fittings and trim
including HEF fill and drain connections, water fill and drain connections, water
and HEF pressure relief valves, water and HEF pressure gauges, HEF site gauge
and strainer on the tanks water inlet.
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The tanks shall be a horizontal type with two rated for aminimum of 1514 L and
one rated for aminimum 1135 L of foam concentrate and mounted on steel
saddles suitable for direct mounting on a concrete floor. The CONTRACTOR
shall fill the tank with HEF 2.75 percent concentrate to its full capacity prior to
system testing and shall refill the tank to full capacity upon the successful
completion of all required testing. The CONTRACTOR shall provide filling and
draining instructions mounted under Plexiglas where directed by the
CONTRACTING OFFICER.

Thefilling of the diaphragm with HEF concentrate shall be performed by and/or
directly supervised by a qualified representative of the manufacturer or supplier
of the digphragm tank. A qualified representative shall have at least 1 year of
experience in service or installation of HEF diaphragm tanks.

The HEF proportioners shall be the product of the manufacturer of the HEF
diaphragm storage tank. It shall be flanged at both ends, or of the between the
flanges type. The HEF proportioners’ size shall be no larger than 150 mm. Unit
shall be UL listed, and/or FM approved.

2.8 FOAM GENERATORS

A.

The high expansion foam generators shall be powered by awater reaction motor. The
water reaction motor shall provide both the screens wetting solution and the energy to
drive the fan. The foam generators shall not require any outside power source.

The screens shall be of stainless steel construction.

The high expansion foam generators shall be UL listed and/or FM approved.

The high expansion foam generators shall have the capacity shown on the Drawings as a
minimum.

29 AUTOMATED HEF CONCENTRATE VALVES

A.

Automated HEF concentrate valves shall be either hydraulically controlled ball valves.
All automated HEF concentrate valves provided shall be of the same type.

1.

2.

Hydraulically controlled ball valve shall be afull port, 6.4 mm turn ball valve, or
the same nominal size as the connecting HEF concentrate piping.

The valve body shall be bronze or stainless steel. The valve ball shall be
stainless steel.

The valve shall be provided with a hydraulic actuator, designed for ON/OFF
operation of 6.4 mm turn ball valves. The actuator cylinder shall be designed for
operation by water pressure, and shall be rated for not less than 83 kPa of water
pressure.

The valve shall bein the closed position until the HEF system is operated. Water
pressure to the actuator shall be provided from the alarm line of the deluge valve,
asindicated on the Drawings.

A means of disengaging the cylinder, or releasing its water pressure, for
manually overriding the valve shall be provided.

The valve shall have an external mechanical position indicator.

13991 - 11



Aircraft Maintenance Hangar SAFETY PAYS
Fuel Cell Maintenance Hangar

210

211

FOAM SYSTEM CONTROL

A.

K.

Foam System Control Panel (FSCP) shall be provided. The FSCP shall be compatible
and listed for use with building Fire Alarm Control Panel (FACP) and shall be connected
to operate as a complete system. The CONTRACTOR isresponsible for the coordination
to ensure monitoring of the FSCP alarm contacts by the FACP. The system shall
provide operating and supervisory functions as specified.

All fire alarm system control equipment shall be of modular construction to facilitate
system expansion and servicing.

All FSCP equipment shall be housed in locking metal NEMA 4x or manufacturers
equivalent humidity resistant enclosures. All manual controls shall be behind locked
cabinet doors or key operated, or both. All locks shall be keyed alike.

The panels shall have prominent engraved plastic or metal identification plates for all
lamps, zones, controls, meters, fuses, and switches.

All circuits shall be installed as non-power limited fire protective signaling circuits as
defined by the National Electrical Code.

All initiating circuits shall be Class A, Style D as defined by NFPA 72.
All notification circuits shall be Class A, Style Z as defined by NFPA 72.

All releasing circuits (for solenoids) shall be “Class B” two-wire circuits as defined by
NFPA 72.

The FSCP shall contain a disconnect switch for each individual releasing zone.
Deactivating any releasing zone shall cause a trouble condition.

The system shall have output contacts to transmit all alarm, supervisory and trouble
conditions to the fire alarm control panel/radio transceiver. The system shall have output
contacts to transmit fire alarm conditions to the local building panel in order to initiate
building evacuation.

The system shall have output contacts to automatically start the fire pump for the hangar.

FIRE ALARM CONTROL PANEL (FACP)/RADIO TRANSEIVER

A.

A base fire alarm system radio transceiver shall be provided. The installation shall
include all programming and testing of the local panel and the base fire alarm system to
provide for a complete and functional arrangement.

The transceiver shall transmit all zones and conditions annunciated on the FSCP to the
base fire alarm system.

The unit shall be aMonaco BT-16 with afrequency of 138.925 MHz.

13991 - 12



Aircraft Maintenance Hangar SAFETY PAYS
Fuel Cell Maintenance Hangar

212
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D.

All fire alarm system control equipment shall be of modular construction to facilitate
system expansion and servicing.

All equipment shall be housed in locking metal NEMA 4x or manufacturers equivalent
humidity resistant enclosures. All manual controls shall be behind locked cabinet doors
or key operated, or both. All locks shall be keyed alike.

The panels shall have prominent engraved plastic or metal identification plates for all
lamps, zones, controls, meters, fuses, and switches.

All circuits shall be installed as non-power limited fire protective signaling circuits as
defined by the National Electrical Code.

All circuits monitoring the FSCP shall be Class A, either Style 7 or Style D, as defined by
NFPA 72.

POWER SUPPLIES

A.

Each panel shall be provided with ac power via a hardwired dedicated circuits. Each ac
power circuit shall be provided with asingle, approved disconnecting means between the
service entrance and panel, and shall, along with all associated connections, be installed
entirely within approved electrical enclosures of conduits. The power circuit
disconnecting means shall be clearly labeled “Foam System Control Power” and “Fire
Alarm Control Panel” and shall be locked.

Each panel shall be capable of operating on standby (rechargeable) battery power.
Upon failure of normal (ac) power, the affected portion(s) of the systems shall

automatically switch over to battery power without disruption of normal system
annunciation or operation.

MANUAL HEF DISCHARGE STATIONS

Manual HEF discharge stations shall be provided at locations shown on the Drawings.

Manual HEF discharge stations shall be UL listed manual fire alarm stations of the
double action type. Stations shall be metallic construction. Stations shall not be of the
break glass (or plastic) type. Manual HEF discharge stations shall not be the same device
as used for the manual fire alarm stations.

Manual HEF discharge stations shall require akey for reset. The key will match the key
for the FACP and FSCP panels.

Manual HEF discharge stations shall be surface or semi-flush mounted, using
weatherproof backboxes and appropriate mounting hardware, on walls or columns,1220
to 1370 mm from the floor to the top of the station.

Stations shall have alime-yellow finish, with lettering which reads, “ Foam Discharge,”
or similar.
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F.

Manual HEF discharge stations shall be mounted with hinged clear lexan plastic covers,
which must be lifted prior to activating the station.

214 VALVE SUPERVISORY (TAMPER) SWITCHES

A.

Valve supervisory switches shall be installed on all valves controlling the water supply,
the HEF concentrate supply, and the HEF solution.

Valve supervisory switches shall be appropriate for the type of valve on which they are
installed, shall be installed in accordance with the manufacturer’ s installation
instructions, and shall have metal housings. Switches shall be UL listed or FM approved.

215 HEAT DETECTORS

A.

Heat detectors shall be installed at the underside of the roof of the aircraft servicing area
to activate pre-action suppression systems.

Linear thermistor fire detector having a temperature rating between 71 °C and 76 °C.
Maximum spacing between detectorsis 12 meters, or the detectors’ listed spacing,
whichever isless. Actual spacing shall be in accordance with NFPA 72 and shall
incorporate consideration of building structural features.

216 WIRING AND GROUT

A.

All low voltage wiring shall be solid copper or bunch tinned (bonded) stranded copper,
number 14 AWG size, minimum, and shall meet of NEC Article 760 for non-power
limited service.

All ac power wiring shall be solid copper, bunch tined (bonded) stranded copper or
stranded copper, number 12 AWG size, minimum.

All wiring shall be insulated for 600 volts (except bare shield drain conductors);
insulation type per NEC Article 760 for non-power limited circuits.

The use of aluminum wire is prohibited.
Conduit shall be UL EMT with compression type fittings, minimum 19 mm size.

Flexible conduit used for whips to devices shall be UL listed, minimum 19 mm size,
liquid-tight, flexible metallic conduit, 18.30 mm maximum length.

217 SPECIAL TOOLSAND SPARE PARTS

A.

Special tools necessary for the maintenance of the equipment shall be furnished and be
turned over to the CONTRACTING OFFICER.

218 TEST HEADER

A.

Provide atest header for all low-level foam systems. Each header must have at least
a 2.5inch nose fittings.

13991 - 14



Aircraft Maintenance Hangar SAFETY PAYS
Fuel Cell Maintenance Hangar

*2 219 PRESSURE GAUGES

A.

Provide liquid filled 90 mm face gauges with a range to provide an accur atereading
within 1%.

*2 220 BALANCED PRESSURE PROPORTIONER (RATIO CONTROLLER)

A.

PART 3

The proportioner shall be a standard balanced pressure type unit capable of
proportioning AEFF liquid at 3 percent, ( 3 parts concentrate to 97 partswater by
volume solution) at flow rates within the flow range of the proportioner. Major
components of the proportioner, including the body, inlet nozzle and metering
orifice shall be of brass, bronze or stainless steel. The body shall be clearly marked
with a flow-direction arrow, and the type and per cent of AEFF concentratethat it
was designed to proportion. The proportioner size shall be 150 mm and shall have a
maximum friction loss of 48 kPa at a flow rate of 5676 L/second. Thein-line
balanced pressure proportioner shall be an assembly that includesa proportioner as
described, integral pressure balancing valve with duplex pressure gauge, inlet
pressure gauge and manual ball valve. The proportioner assembly shall be factory
assembled and tested as an assembly by one manufacturer. Field disassembly or
assembly of any component part will not be accepted. Components shall be of the
make/model required by the specific UL listing or PM approval.

EXECUTION

31 PIPE JOINTSAND FITTINGS

A.

Joints shall conform to NFPA 13, and shall be grooved, flanged, threaded or shop
welded. No welding or flame cutting shall be permitted in the building.

Threaded pipe joints shall be sealed with Teflon tape. The use of “pipe dope” is
prohibited.

Reductions in pipe sizes shall be made with one-piece tapered reducing fittings. The use
of bushings or fittings, which have abrupt changes in waterway size, is prohibited.

*2 32 STRAINERS

A.

Provide basket-type strainer s upstream of riserson all foam-water systems.

3.3 PIPE PENETRATIONS AND ESCUTCHEONS

A.

All pipe penetrations of walls, floors and ceilings shall be sealed (in accordance with
Section 07920, SEALANTS AND CAULKING) around the piping by the
CONTRACTOR, restoring the walls, floors and ceilings to there indicated fire resistance
rating. The CONTRACTOR shall be responsible for all patching and touch-up painting
necessitated by the performance of hiswork.

Chrome plated escutcheons shall be provided at all surfaces where exposed piping passes
through walls. Escutcheons shall be fastened securely to pipe.
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34

35

3.6

3.7

3.8

PIPE HANGERS

A. Hangers and supports shall be adequate to maintain the supported load in proper position
under all operating conditions.

B. Hanger rod sizes shall be in accordance with NFPA 13.

C. Hangers and supports shall be spaced not more than 3660 mm apart and shall be located
at or near changesin direction of pipelines. Hangers shall not be located more than 1830
mm from any tee or elbow.

D. No piping shall be supported from other piping, from metal stairs, ladders, walkways,
metal decks, bridging, bracing or suspended ceilings.

E. Cutting of structural members shall be prohibited.

SWAY BRACING

A.

Sway bracing shall be provided where piping changes direction in accordance with NFPA
13, Section 6-4.5 and Appendix A, paragraph A-6-4.5, and related sections.

SYSTEM DRAINS

A.

All system piping shall be provided with drains in accordance with NFPA 13. Thedrain
valves shall not be installed higher than 2130 mm above the finished floor.

Drain valves shall be provided with permanent identifying tags to indicate their
associated system.

IDENTIFICATION

A.

Identify piping and equipment throughout with labels and direction of flow arrows.
Apply labels at not more than 4570 mm, before and after pipes pass through walls and at
intervals closer than 4570 mm in the HEF room as required.

Provide 25 mm diameter brass number tags on each control valve with number stamped
in black, secured to valve wheel with key chain.

A list of zones, noting which devices are connected to each zone, shall be provided on
inner surface of the doors of the FACP and FSCP.

EMI/RF PROTECTION

A.

All fire alarm control equipment, devices and wiring shall be protected against unwanted
radiated el ectro-magnetic interference (EMI) and from the affects of audio and radio
frequencies (RF) that can cause the transmission of spurious aarms.

The system shall be designed and installed so asto be unaffected (with all control cabinet
faceplatesinstalled) by the operation of handheld, portable radios of up to 5 watts, or
portable cellular telephones of up to 1 watt, within 300 mm of any system component(s).
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39 OVERVOLTAGE AND SURGE PROTECTION

Equipment connected to alternating current circuits shall be protected from surges per IEEE
C62.41 and NFPA 70. Cables and conductors which serve as communications links, except fiber
optics, shall have surge protection circuitsinstalled at each end. Fuses shall not be used for surge

protection.

310 FIELD QUALITY CONTROL - TESTING

A. General Requirements:

1.

10.
11.

All system testing shall be conducted in accordance with approved test protocols
prepared by the CONTRACTOR. Written test protocols including detailed test
procedures, documentation sheets and expected test results shall be submitted to
the CONTRACTING OFFICER within 60 days of award of contract. Approval
by the CONTRACTING OFFICER or his designated representative is required.
Upon completion and prior to acceptance of the installation, the CONTRACTOR
shall subject the system to all tests required by NFPA 11A, NFPA 13 and NFPA
409, and shall furnish the CONTRACTING OFFICER with a certificate as
required thereof.

The CONTRACTOR isrequired to plan and schedule testing to meet all other
building requirements. The CONTRACTOR shall schedule the final acceptance
tests with the CONTRACTING OFFICER, at least 30 calendar days prior to the
start of the final acceptance tests.

The CONTRACTOR shall furnish at his expense all materials, equipment, and
personnel to conduct the tests including items to gain access, measure, or observe
specific operationsin the test.

The CONTRACTOR shall clean and restore al systems and areas to normal
conditions after completion of tests. The CONTRACTOR shall dispose of the
discharged HEF foam by breaking it down with water, and have it removed from
Government property to an approved disposal site at CONTRACTOR' S expense.
(Delete last sentence)

Required test shall be scheduled to coincide with work in progress to assure all
tests have been completed by the time the project is compl eted.

HEF concentrate tests and alarm and detection tests shall be performed by
qualified manufacturer’ s representatives.

The CONTRACTOR shall provide the HEF concentrate for testing. After
successful completion of all tests, the CONTRACTOR shall refill the HEF tank
toitsfull capacity with HEF concentrate. The HEF concentrate piping between
the tank and the automated HEF concentrate valve shall also be filled with HEF
concentrate after the final testing.

All final acceptance tests will be witnessed by the CONTRACTING OFFICER
and/or his designated representative, and by a representative of ANG/CETSC.
Prior totesting provide calibration certificate for all testing equipment.
Manufactures representatives shall be present for preliminary and final
tests.
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12.

Calibration Certificate; G

All testing equipment shall be calibrated by a certified testing laboratory
within the 6 month period prior tothetest. Calibration certification shall be
provided at the time of testing for all testing equipment.

B. CONTRACTOR Testing:

1.

Prior to final acceptance testing of theinstallation, the CONTRACTOR shall asa
minimum, conduct the following tests:

a Flushing and hydrostatic tests.

b. HEF solution concentration testing.

C. Meggering of all circuits before final terminations are made. The
CONTRACTOR shall provide a megger test report prior to final
terminations.

d. Setting and adjusting of all valve supervisory (tamper) switches.

The CONTRACTOR may conduit other tests to assure that the systems are ready

for final acceptance testing.

Test Reports:

a A letter from the CONTRACTOR certifying successful completion of
the required CONTRACTOR tests shall be supplied to the
CONTRACTING OFFICER at least 21 working days prior to the final
acceptance testing. The letter shall state that the installed systems are
complete, fully tested and ready for final acceptance testing.

b. The CONTRACTOR shall submit atest report in booklet form to the
CONTRACTING OFFICER with the letter certifying completion of
CONTRACTOR tests. The report shall describe all tests conducted and
the results of the tests.

C. Final Acceptance Tests:

1.

2.

The CONTRACTING OFFICER, the CONTRACTING OFFICER and/or
designated representatives shall observe all tests.

No final acceptance testing shall be conducted prior to the successful completion
of al CONTRACTOR tests.

All final acceptance tests shall be conducted on a continuous, consecutive day
basis.

The final acceptance tests shall consist of the following as specified:

a HEF solution concentration testing.

b. Complete functional testing of all mechanical components.
C. Foam Control system testing.

d. Discharge test of the HEF system.

The CONTRACTOR shall submit afinal acceptance test report in booklet form
to the CONTRACTING OFFICER. The report shall describe all tests conducted
and the results of the tests.

D. Flushing and Hydrostatic Pressure Tests (CONTRACTOR Test):

1.
2.

All piping shall be flushed at no less than 3 meters per second.

All systems shall be hydrostatic tested at not less than 2070 kPafor 2 hours. The
test pressure shall be read from a gage at the low elevation of the system. No
leakageis permissible.

13991 - 18



Aircraft Maintenance Hangar SAFETY PAYS
Fuel Cell Maintenance Hangar

3.

The CONTRACTOR shall measure and record the flow rates and pressures.

E. HEF Solution Concentration Test (CONTRACTOR Test and Final Acceptance Test)

1.

The following minimum items shall be provided by the CONTRACTOR:
a Three 100 ML graduated tubes.
b. Two measuring pipette (10 ML capacity).

C. One hand refractometer — Reichert catalog number 10419. No “or equal”
product substitutions are acceptable.

Test Procedures:

a Draw samples of HEF concentrate and water from the system in separate
clean containers. HEF concentrate shall be drawn from the HEF
concentrate storage tank.

b. Mix five control sample solutions of HEF and water with the following

concentrations:

1 0 percent (water only).
2) 0.75 percent.

3) 1.75 percent.

4) 2.75 percent.

5) 3.75 percent.

6) 4.75 percent.

C. Determine refractometer reading for each control sample solution listed
above. Record these refractometer readings.

d. Compare recorded control sample solution refractometer reading with
readings obtained from nozzle test sampl e solutions of HEF and water.

e The test concentrations shall be within the limits of 2.75 to 3.5 percent.

f. Any test concentrations that are above or below the specified limits

constitute test failure. Thisvoids any other successful concentration
tests. The CONTRACTOR shall repeat the CONTRACTOR
concentration tests until successful. A new HEF solution concentration
test shall be required for final acceptance.

0. Temperature of the test or control samples shall not be considered a
factor in determining the accuracy of the HEF proportioning.
h. Test sample collection, control sample preparation and all refractometer

readings shall be witnessed and verified by a representative of the
CONTRACTING OFFICER.

F. HEF Discharge Test (Final Acceptance Test):

1.

wn

The CONTRACTOR shall position a minimum of 8 measuring stands throughout
the hangar, which are clearly marked at a height of 1 meter above floor level.
Ladders are acceptable astest stands. The 1 meter level shall be prominently
marked so asto be easily observable from all areas of the hangar during the test.
The hangar doors shall be in the fully closed potion at the start of the test.

The CONTRACTOR shall initiate the HEF discharge using a manual HEF
release station. The CONTRACTOR shall record the passage of time as the
foam is discharged.

The HEF discharge shall continue until all measuring stands show a minimum of
1 meter of foam depth in al areas of the hangar to the satisfaction of the
CONTRACTING OFFICER (or his designated representative). At that time, the
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G.

CONTRACTOR shall halt the HEF discharge, and record the duration of HEF
discharge in minutes and seconds.

5. To passthe test of this specification the HEF system must accomplish the 1 meter
minimum foam depth in a discharge duration time of 4 minutes or less.
6. If the HEF discharge duration time is greater than 4 minutes, the test shall be

considered failed. Inthe even of afailed HEF discharge test, the
CONTRACTOR shall modify the system and repeat the test until the system
produces a passing result.

Control System Testing (CONTRACTOR Test and Final Acceptance Test)
1 System testing shall include operational and supervisory testing of all control

equipment, HEF manual activating stations, indicating appliances, system wiring,
and power supplies.

2. Receipt of al alarm and trouble signals, initiated during the course of testing,
shall be verified at the fire alarm control panel.

3. Correct labeling of all fire alarm panel annunciation shall be verified.

4, 100 percent successful performance during Final Acceptance Testing is expected.

In the event of system performance inconsistent with the CONTRACTOR’S
letter of system certification, the CONTRACTING OFFICER and/or his
designated representative will make a determination as to whether or not the test
results constitute failure of the final acceptance test. Failure of the fina
acceptance test shall invalidate the CONTRACTOR' S letter of system
certification, in which case recertification (including 100 percent
CONTRACTOR retesting) and arepeat of the final acceptance test shall be
required at no additional cost to the Government.

311 DEMONSTRATION - TRAINING

A.

Initial Operator Training: The CONTRACTOR shall conduct two training sessions of 4
hours each to familiarize Government personnel with the features, operation and
maintenance of the HEF systems. Training sessions shall be scheduled by the
Government at a time mutually agreeable to the CONTRACTOR and the
CONTRACTING OFFICER.

Traini nIgAAgenda; The CONTRACTOR shall submit a proposed training agenda for the
CONTRACTING OFFICER’ S review and approval within 60 days of authorization to
proceed. The proposed training agenda shall include the following:

Overview of system operation. _ _

Overview of system equipment and device locations.

Manual controls (manua HEF discharge stations and valve operation).
Manual operation, testing and maintenance of deluge valves and the automated
HEF concentrate valve. .

User operation of control panel (alarm acknowledgement, alarm silence, reset,
aIar_m_resound?_. )

Draining and filling procedures for the HEF tank.

Review of the Operation and Maintenance Manual.

Detailed maintenance procedures.

Periodic testing procedures.

©No U kwNhE

- End -
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